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AIR SHOCK AND FLOW IN MODEL ROOMS

ABSTRACT

The results of model rooms with entrance baffles and chamber

filling are given for two-and three-dimensional models exposed to

shock waves 5 - Z0 psi overpressure produced in the 5 x 15 inch, 24

inch and 5. 5 ft. shock tubes. Additional results are given for a field

experiment in which a test structure 8 x 8 x 12 feet size was exposed

to a 5 psi overpressure blast wave from the explosioa of 500 tons of

TNT. The results are presented as pressure-time filling records

and high speed photographs to illustrate the shock filling process and

tha effects from the entrance baffles. A smoke grid technique was

used to illustrate the shock filling process. Flow vectors and

dynamic pressure calculations are presented.
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I. INTRODUCTION

The work reported here is the second part of a study concerned

with blast and shock wave filling of rooms and chambers. The work

was sponsored by the Office of Civil Defense under contract No. DAHa-

Z0-67-Wo153 ýlth the Ballistic Research Laboratories (BRL). The

purpose of this vork is to determine the effect of various entrances and

baffle configurations upon the shock filling process.

As was reported in the earlier work, Reference 1, * the filling

process for the two-dimensional model rooms was recorded by high

speed photographs of smoke grids, Reference 2 and Ibmoved by the

sir flow into the models. The filling of the three-dimensional models

was recorded from pressure transducers mounted inside the models.

Wire solder drag gages were used, in addition to the pressure trans-

ducers within the field model tested, to determine the air flow pattern

within the room.

The results from the experiments are grouped at the end of the

r~port in the Appendices. The high speed photographs of the smoke

grid movement within the two-dimensional models are shown in

Appendix A. The pressure-time records from the transducers inside

the three-dimensional models are found in Appendix B. Appendices C

and D. respectively, give the machine program for the filling pre-

dictions and the machine calculations for the smoke grid motion in the

flow field within the two-dimensional models.

U1. EXPERIMENTS

The three types of models used in the experiments were: (a)

three-dimensional models exposed to shock waves from the various

References are listed on page 71.
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shock tubes, (b) two-dimensional models placed in the optical test

section of the 4 x 15 inch shock tube, and (c) a one-room field model

exposed to the blast wave produced by the detonation of 500 tons of

TN'T. Table I summarize, the experimental models used in the study.

A. Three-Dimensional Shock Tube Models

The three-dimensional models were designed with four broad

purposes in mind. The first was to further verify the machine pre-

dictions of filling by changing the models volume to area (V/A) ratio.

Models 34 and Z5 are in this group. The s-cond group of models were

designed to show the effect cn the filling by multiple entrances, shields

or baffles at the entrances, and filling change from one room to the

next. Models 16, 17, 18, 19. 20, 21, 28 and 29 were used for this

purpose. Models 22, 23, 24 make up the third group which was used

to study the incoming diffracted shock wave expanding inside a model.

The purpose of the two models in the fourth group, Models 26 and 27,

was to verify scaling parameters for the model used ia the field test

shot. Figures I - 8 show the three-dimensional shock tube models

used. These models were exposed to shock overp-essure %n the 5 - 70

psi range during the testing.

B. Two-Dimensional Models

The two-dimesional basic model j 4 x 4 in.) used in the earlier

work was modified by baffler and eutryway, Figures 9 and 10, to see

if the internal shock caused air flow could be diverted or slowed in

speea so as to cause a less dangerou, interior with smaller forces

available to cause damage by translation of objects inside the room.

Models 30 and 33 were used with the smoke gxid technique, Re!-

erences 2 and 3. Briefly, the technique is this. Cigarette smoke

1.. .. . . . .. . . . . . . .



(A) MODEL 34

51DIA. 
SHOK 

TUBE

WA* 
383J 

Fr

POSITION

CHAMBERj

(8) SKETCH OF MODEL 34

Fig=* 1. Model Chaber rFed from 5 1/2 root Shock Tube
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V/A: 548 FT.

ENTRANCE FOYER

FIgure 2. Model Room Filled from Z4-Xnch Shock Tube



.3t65

(A) MODEL 26-SINGLE ROOM

E YCM(ES '~~
.X.65

(U) MODEL It- FOUR ROOMS

Figure 3. M~dels with Single and Multiple Roomis
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ENTR§WCE
.6245 z1245"

(A) MODEL 29-SINGLE ENTRANCE

E~q1RANPES
.3X.65

(9) MODEL 28- ENTRANCE ON EACH WALL

Figure 4. Models Ulsed to Ceompare Filling Through Multiple
and Single Sntrances
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V/A x 54.8 FT

• "" 4" CUBE

EFFECTIVE
ENIRACJ.".15 x .65 .~•,s

WA) MODEL IT- BAFFLE IN ENTRYWAY

V/A 27.4 F.

4"CUBE

(8) MODEL 18- EXTERIOR REVETrMENT

Figure 5. Models with Protected Entrances
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SHOCK

(Al MODEL-2i ENTRANCE TUNNEL

G.,

(9) MODEL-20 VORTEX GENERATOR WITH TUNNEL

Figure 6. Models of 'Tunnel E~ntrances

Z2 
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V A R I A B L E E N TRAN C E S V A R I A B L E L E N G T H M O D E L

A- I/2"x I" MODEL 22 -15"z 15"a 2l
8- I"x 2" MODEL 23- I"x I"5 8"
C- 2": 4" MODEL 24- 15" 15: 4"

Figur7 1. Models Used for the Study oi Shock Wave Diffraction
Inside the Models

23



V/A I 1.55 O'

I -

ENTRANCE ,

L45x 3.49

(A) MODEL 26-LINEAR SCALED TO TEST STRUCTUREMODEL 26-A

V/A 37.7 FT.

(8) MODEL 27-VOLUME TO AREA RATIO EQUAL TO TEST STRUCTURE, .•.

MODEL 26-A

Figure 8. Shock Tube Models of the Field Test Structure
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SHOCK I
DIRECTION MODEL 4"x 4" x 4"

(A) BASIC MODEL FOR TWO-DIMENSIONAL EXPERIMENTS

TO VACUUM PUMP r-TO SMOKE GENERATOR

SHOCK ,

DIRECTION

(I) SMOIL GRID GENERATOR

Figure 9. Two-dimensional Model Smoke Grid Technique
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(A) MODEL 32-A (B) MODEL 32-B

LLi
(C) MODEL 35-A CD) MODEL3S-B

-1 
tt- --

(C) MODEL 31 (D) MODEL 30

NOTE! THE BASIC MODEL
IS A 4-INCH CUBRE

Figure 10. Two-DimansionaI Models
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is pulled through the model in vertical and horizontal directions,

slightly off axis, by a vacuum pump. A Dynafax 326 framing camera

photographs the grid movement caused by the shock wave entering the

model. Average flow speed, direction and air density may be calculated

from the smoke grid displacement and the known camera frame time

separation and conditions of ambient density. A single shot is used

to (No. 304 of Table A-I, Appendix A) illustrate the movement of

nylon balls caught in the interior flow of the model. All shock over-

pressures were approximately 5 psi for these models.

C. Field Model

Figure Il-A shows a photograph of the one room field test structure

called in this report Model 26-A. The sketch of UI-B shows the location

of pressure gages.

A standard concrete instrumentation bunker, 8 x 8 x 12 ft. , was

selected and placed at the predicted 5 psi overpressure range from

ground zero at the test site. The model was prepared by removal of

the door which left an approximate opening of 2. 9 x 7 ft. All other

external openings were closed. Buried cables connected the pressure

gages to the recording center. Complete details oi the field model may

be found in the Project Officer's Final Report for Project IV III of

Operation Prairie Flat. Reference 4.

mI. RESULTS

The results are presented in the same order as in the Experimental

Section.

A. Three-Dimensional Shock Tube Models

Measurements from the recorded pressure time traces for the three-

dimensional models are listed according to model and shot number

30 -'



in Table B-I. Appendix B.

Figures 12 and 13 show filling records from shock waves going past

the entrances of Models 34 and 25 The chamber volume to entrance

area ratio (VIA) for Shot 234 on the large shock tube was 384 feet and

for Shots 209 and 210 on the 24-inch shock tube the V/A ratio was

54.8 feet. The machine predictions from the theory, Reference 5. are

somewhat higher than the experimental filling shows to be true. The

theory predicts larger fill pressures as the input pressure increases.

In the 5 - 15 psi input level, the prediction are perhaps 15% too high.

To illustrate the change in fil;lg rate with the VIA ratio, several

curves were plotted from the machine predictions obtained with the

program listed as Appendix C. The curves represent the internal

filling obtained for an input step shock wave of 5 psi overpressure,

which has been totally reflected. The V/A ratios given are for typical

room, basement, or blast shelter values. See References 6-8 for a

description of the actual structures. Figure 14 shows the curves.

The results of the filling of Models 28 and 29 are shown in Figures

15-17. The figures show a comparison of the effect on filling by the

entrance configurations. Model 28 had a single entrance centered in each

of its four walls with the total area equal to that of the single front entrance

of Model 29. The V/A ratio is about 6.9 feet for each model if the four

entrance areas are added together for the calculation of Model 28. The

filling occurs in a time range from 3.5 msec to 6.9 meec. The fill

time fr- the four entrances is inversely proportional to the total entrance

area, not the single entrance with a V/A of 27.4 feet.

The fill pressure for a front loaded model with a single entrance

was found in the earlier work (Reference I ) to approach the

31



(A) PHOTOGRAPH OF TEST STRUCTURE

in FLOOR.) 3is IN
BAN NALL.&ALL
CENTIER OP
DOORWAY

= DOORWAY

(B) ORIENTATION TO BLAST WAVE

Figure 11. Field Test Structure
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SHOT Z34

MODEL 34 V/A .364 Ft

/-INPUT RECORD
1 /_ , -- 7 ", IT Io

/ /-THEORY

-. . L. .'. .5 ._._8

I~I

i0 /.FILL RECORD

I'

Figure LZ. Fill Record for Modele 34
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SHOCK-

S/INPUT(A)• - GAGE
SHOT 210 POS. 8 .5

go - - .1-.-..- MQDE.25

A=.O555 FT.
Va 3,0437 FT

3

I I I
0 --- THEORY
A-

1.1 \ --- EXPERIMENTAL

r FLL ()--

> SHOT 209P • 8

6 INPUT(C---

0 I0 20 so 40 so

TIME , MILLISECONDS

Figure 13. Fill Record for Model 25 from Shock Waves Passing

Side-On to the Entrance
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I 1 I I I I
MODEL 29 MODEL 26 -

"AN. II

7

S.. . INPUT RECORD

MODEL 28
- FILL RECORD

S I0 20 30 40 50

TIME, MIFLLISECONDS

Figure 1S. ComnParion of Filling Th'brough Single and Mutiple
Entrances - P. 5 pat
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-MODEL 29
FILL RECORD

SIDE-ON
n - INPUT RECORD

, • J FILL RECORD

C.

0i IJ

S, ,,•

' ,

0 10 2 0 4

"S',

o I0 20 30 40 50

TIME, MILLISCONDS

Fig=* 16. Conmpariso of Filling Through Single and Multiple
Entrances - P s . 10 pst
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0- K
MODEL 29

- - FILL RECORD

SIDE-ON
INPUT RECORD

MODEL 28
hi FILL RECORD

0f ... . . . . , , ,
0 5 10 15 20 25 30 35 40 45 50

TIME, MILLISECONDS

Figure 17. Comparison of Filling Through Single and Multiple
Entrances - P:> - 21 psi "
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stagnation pressure of the input shock wave. The same result holds

here for Model 29. However, records from Model 28 (multiple

filling) show the fill pressures to be lower than the side-on input pres-

sure P8 ; the pressure did not reach stagnation pressure as it did for

Model 29.

The effect of interior baffles, tunnel entrances, and external

revetments on the fill time to maximum pressure are shown by the

filling traces given in Figures 18-20.

Figure 18 shows a comparison of the fill record from an unbaffled

entrance. Model 16, with the record from Model 17 which had an

interior entryway baffle. The result is an obvious deflection of the

incoming flow, but the fill time and maximum pressure reached are

about the same as for the unbaffled model.

Figure 19 shows a comparison of results from a vortex generator

entrance and a straight side tunnelModel 21. The oscillations of

Figure 19-B follow quite well the results obtained by Jones and

Muirhead, Reference 9. The measured period of oscillation was

equal to approximately four tunnel lengths divided by the ambient

sound velocity (4L/A1 ), with the diameter correction neglected. The

vortex generator dl'd not reduce the incoming shock wave by vortex

interaction as was hoped, but act•aly increased the initial peak pres-

sure approximately 50y higher than the peak pressure of the straight

side tunnel. The results from both models indicate the need for an

entrance that does not channel the shock wave into the room area where

where -ProTbtiben ib bought.

Figure 20 illustrates the results obtained from Model 18 (with

exterior revetnent) as compared with those from Model VI, Refer-

ence 1. All orientations.and at all pressure levels used. showed some
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3o.

III

U)

SHOT 215 TIME, 5 MSEC/OIV
UPPER TRACE-POS. I
LOWER TRACE- POE 2

(A) FILL RECORD FROM MODELI6

5.2-

'U

U.

0

SHOT 159 TIME, 5 MSEC/OIV
UPPER TRACE-INPUT
LOWER TRACE - FILL

(0) FILL RECORD FROM MODEL 17

Figure 18. Comparison of Filling for Regular Entrance and
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measure of protection might be obtained with the use of the exterior

revetment. Both a decrease in fill pressure and an increase in fill

time were obtained by adding the revetment in front of the regular

entrance of Model VI.

The last model in this group, Model 19, is Model 16 modified to

include an entryway baffle and dividers to give four rooms instead of

a single room. Figure 21 shows the results for the 5 psi input pressure

level for the two models. The results are typical of the other shock

pressure levels used. The single room, Model 16, gave maximum

pressures with a slight increase as the gage position was near the

back wall. The fill times are essentially the same. Model 19 gave

results indicating the largest pressure in Room 1 and decreasing in

value to the last room. The fill time was shorter, however, in Room

1, Model 19 than in the other three rooms. The fill times for the

last three rooms were about the same as from Model 16. The initial

diffracted peak shock wave attenuated before reaching Rooms 2, 3 and

4. The alternating sides for successive doorways may have helped

to cause this result as was reported in References 10 and IL

The third group of models consisted of a set where the length and

the entrance size were varied for a constant value input shock wave.

This group of models was primarily intended to give information

about the shock diffraction inside a single room model. Figure 22

shows records from one of these models and Tabel n summarizes

results obtained from the records.

The table shows the pressure of the diffracted shock wave (first

peak) to be greater at a given position as the area of the entrance is

larger and to decrease in pressure with distti:ze from the entrance.

The values of pressure shows were recorded from a position in the
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inside center of the back wall of the model. Figure 23 is a graph of the

variation of the pressure of the first peak with distance to the rear wall

measured in entrance widths. The ratio of entrance area to frontal area,

A/AF, is shown for the curves for comparison.

Two other important results are shown in Table II. The first is that

even though the first pressure peak is small at a position the multiple

peaks caused by other internal reflections, build the pressure to a

maximum value larger than the input wave reflected (10.6 psi) at a

blank wall. The other result is that negattve phase pressure (below

ambient) appears because of the vortices from the entrance edges. As

the measurement position was moved away from the entrance, the negative

phase pressure was smaller than near to the entrance.

The fourth groul. of three-dimensional shock tube models will be

discussed as compared to the field model in the Field Model Section of

Results.

B. Two-Dimensional Models

The high speed photographs of Models 30-33B are '*. wn in Appendix

A with an explanation of the calculations made. Table A-I lists and

describes briefly the model and smoke grid location for each model

photographed.

Appendix D consists of the -ir flow machine calculations and selected

vector plots of data. The tables and plots are grouped according to the

type of baffle or entryway in order to show the effect in the internal flow

caused by the entrance size-baffle spacing, or by a directional entryway,

and last, the effect of an exterior baffle in combination with the internal

entryway. Table M summarizes the results.

A study of the tables and vector plots show the following effects

upon the fow by the entrance configurations. The 314 inch baffle

(Model 32-B) spaced two entrance widths away (Figure Bi-10) slows
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Table IMI. Sumnary of Results from .he Two-Dimensional Models

Model Shot Grid Velocity Q

No. Entrance No. Position Time. psec. it/sac lb/ft
2

.

32-A 1/in. 315 front 138-305 9-83 .3-8
347-639 4-158 .02-32
681-841 6-128 .05-1Z
889-1890 6-313 .36-70

baffle - 317 rear 221-386 0-105 0-13
1/4 in. 428-800 0- 70 0- 6

842-1421 0- 97 0-16
1463-1670 2-174 .05-22

32-3 1/4 in. 321 front 60-927 2-124 0-19
968-1518 4-308 .0O-;5Z

baffle - 318 rear 142-349 0-100 0-13
1/2 in. 390-1629 0- 84 0-10

1670-1752 12-131 .2-26

33-A 1/2 in. 310 front 85-461 3-215 .01-61
503-1628 6-241 .05->61

baffle - 311 rear 168-419 2-132 0-ZZ

1/2 in. 460-961 0-99 0-13
1002-1545 4-213 .03->51

33-3 1/2 in. 313 front 2-504 0-195 0-48
588-1091 0-135 0-24

1133-1301 35-218 2-)31

baffle - 314 rear 229-396 4-137 .02-24
1 in. 438-1146 2-83 .01-10

1188-1522 4-173 .02-24

31 1/2 in. 306 front 91-1224 2-478 0->200
entryway 308 near rear 332-1436 0-358 0-137

entrance

326 front 312-437 2-145 0-26
away from 479-1022 2-95 0-14

rear entrance 1064-1607 6-I,.. .05-38
328-537 0-t32 0-24
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Table m3. Summary of Results from the Two-Dimensional Models
(Continued)

Model Grid Velocity 0
No. Entrance Shot No. Position Time, Sec ft/sec lb/ft

2

30 1/2 in. 323 front away 3Z5-698 0-159 0-31
entryway fm rear 739-1029 0-87 0-9

entrance 1070-1277 12-130 12-25
1319-1526 2-94 .01-13

exterior 324 313-605 2-138 0-27
baffle 646-938 0-87 0-11

980-1230 0-148 0-31
IZ72-1522 0-97 0-13
1564-2064 3-155 .01->30

304 none-nylon balls

so



the internal flow the most efficiently in most areas of the model. Model

33-B. 1/Z inch baffle spaced I inch. similar in scale to model 31-B

allowed larger flows to enter at the earlier times shown. The entryway

of Model 31 directed large flows Into the portion of the model near the

entryway which swept around the interior and created areas of flow through-

out most of the model. The external baffle when used with the internal

entryway did not appear to change the entryway effect.

Lastly, there appeared to be flow fields set up inside the models

at later times corresponding to times of outflow from the model. The

magnitude in some of the models equaled the flows set up during the

time of earlier shock interactions.

The results from Shot 304, Model 30 are shown as tim a-position (Fig.

ure 24) plots for the horizontal and vertical coordinates of the two nylon

balls photographed during the shot. Some oscillation about the average

coordinates of the balls cumn be seen. Also an average velocity of 4-5

ft./sesc. begins after 600 - 800 psec in a direction towards the entry-

way. Reference 1Z shows machine flow predictions which indicates the

presence of significant flow fields during the outflow which may account

for this movement. The flow vectors and tables of Appendix D also

show that larger flows were present during the time of outflow from

the models than during intermediate times.

C. Field Model

The results from the field model are reported in detail in Reference 4

and will be only summarized here, and compared with the results from

the shock tube Models 26 and 27. See Tables rV and V.

Pressure-tine records were obtained from two positions on the

floor of'Model 26-A and one at the back wall. The records indicated

that the diffracted peak wave, which entered the open doorway, decayed
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in pressure from 3.6 pas at Position 1, to 3.2 psi at Position 2, and

gave a reflected first peak of 5.3 psi at the back wall at Position 3.

Later, multiple reflections caused a large maximum pressure of 9. 3

psi at approximately 24 msec.

The wire solder drag gage plates showed appreciable air flows

had been present at the front two-thirds of the test structure, in line

with the entrance.

Comparison of the pressure-time results from the shock tube models

with those of the field test structure are shown in Figures 25 - z8.

Figure 29 shows a similar comparison of pressure time records taken

from Reference 1.

Figure 30 shows sets of wire drag gage plates taken from the interior

of the field model after exposure to a 5 psi overpressure blast wave

from the detonation of 500 tons of TNT. Many of the wire gages are

quite bent and twisted near the doorway. Shock tube calibration of the

wire gages (Reference 4) indicate bending equivalent to or greater than

that caused by a shock overpressure of 10.4 psi in the shock tube.

This suggests that flows equal to 450 ft/sec were experienced inside

the doorway.

Generally, the pressure-time records from thi field model were

quite similar to those obtained from the linear scaled shock tube

model. if the input pressure difference and the exponential decay of

the field blast wave were considered.

IV. SUMMARY AND CONCLUSIONS

The following conclusions are believed to be valid concerning

filling predictions, effects of entrance and baffle configurations, and

the filling process of multiple rooms for the 5 - 20 pet overpressure

range tested.
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A. Three-Dimensional Models

I. The present series of experiments has extended the scale size

of the fill-model by a factor of 24 and the duration of the input wave

by about 10 times more than that reported in the first part of this work.

The machine predictions throughout this range were within about 15

of the experimental values found. The fill predictions given by the

machine code will be adequate for a wide range of room sizes and

input waves for cases of subsonic filling.

Z. Figures 31 and 32 illustrate the relative fill curves for the

various orientation and entrance configurations. Figure 31 shows that

slowest fill conditions is met if the input shock wave approaches side-

on or if the model is filled from a side ibtrance. For a given entrance

area need, the minimum fill condition occurs for equal division of the

area on all sides, since the direction of the input shock wave may not

be anticipated for a real situation. Figure 3Z illustrates the general

dependence of filling upon the entrance areas, and indicates the area

should be as small as the situation allows.

3. Comparison of records from models with entrances with and

without internal baffles showed little, if any. effect on the maximum

pressure to which the model filled. 11 an internal baffle were to

decrease the entrance area. then a corresponding change in filling rate

would occur, just as for an area change (FIgure 32).

4. A revetment outside the entrance of the model in a front-fill

position caused the fill-time to be increased and also lowered the value

of the pressure to which the model filled. The pressure values recorded

w ere between the values for an unreveted entrance filled from the front

and for one filled from the side.

5. Results from the four-room model show the first room fills

6Z



faster than the last room. A pressure differential across the first

partition wall may well cause objectional loading. It may be necessary

to increase the size of the first room in a shelter design to compensate

for this. As the full size shelter becomes longer and longer, a similar

effect will probably occur for all rooms. The model used did not

show this effect because of the time scale is small and any time

differences in loading would be hard to resolve.

For interconnecting rooms such as are represented by the four room

model, it seems very desirable to alternate doors so that no direct path

allows the shock wave to move directly through the structure. The

partition walls will then give a baffle effect and cause the transmitted

shock wave to be minimined.

6. The diffraction model study indicated that the area of the entrance

to the inside frontal area of a room determines the peak diffracted

pressure at the side walls. Since the duration of the diffracted depends

upon the entrance width, the duration of the diffracted pulse is short

a3id the peak decays to about 30 - 50% fits initial value after travel

of about four door widths distance away from the entrance.

Multiple internal reflections cause the initial diffracted peak to

increase three or four times in value at the back wall. The walls of

a room may also experience increased differential loading across its

surface because of vortices created at the entrance striking the walls

and causing localized very low pressure. Values of a few psi below

ambient were recorded.

B. Two-Dimensional Models

The criteria used for evaluation of the baffle effect on the flow

within the two-dxmensional models is that used in Reference i3. There

a "mostly safe" flow is defined as one in which a 168 lb man standing
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broadside to the flow will not exceed in translation, an impact velocity

of 10 ft/sec at the reflectin-s wall he hits. It was shown in Reference

13 that for an acceleration coefficient of . 052 ft'/Ib about 2. 1 g' s of

acceleration for about 150 msec were needed to reach an impact

velocity of 10 ft/sec. This corresponds to about 40 lbs/ft2 steady

drag force, or for transient flows, the same translation velocity is

obtained by an impulse loading of about 44 psi-msec. Therefore, a

drag iorce of 40 lbs/ft (0.278 psi) should not exceed 160 msec,

accotdingly aliostly safe" criteria of a force of Q less than 40 lb/ft,

or air flow velocities less than 170 ft/sec (at the densities measured

within the models) were chosen. Flows under these conditions, with

durations of 160 msec, would be allowed in a full scale room of about

100 times that of the model.

Table VI summarizes the number and percentage of velocity vec-

tors or Q1 s exceeding,as defined above,the safe values in each zone

of the room models. (See Remark column for zones.) When compared

to the model without a baffle, XfV-C, Model 33-B showed all zones to

be 98% or more safe. The directed entryway (Model 31) gave an un-

sale area throughout the half near to the entrance, but was safe in

the half-area away from tae entrance. The simple baffle of Model 33-B

would probably give the greatest useable room area which is safe.

C. Field Model

1. As the field blast wave expanded from the entrance into the

model, rarefaction waves behind the shock front causad the transmitted

pulse to become of short duration. Empirically, the duration ap-

proxiniated the ratio, 3D/A1 where D is the entrance width and

is ambient sound speed. By a distance of about X/D = 5, the peak

pressure had decayed in the field model to about half the peak pressure

of the input blast wave. Reflections from the walls and ceiling
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Table VI. Number of Velocity Vectors or Q
Exceeding Safe Values

Number Exceeding Safe
Model Limits In Zones

No. Shot No. A B C D Remarks

32-A 315+317 3/90 19/I26 2/431 0/301 114 in. entrance,
3.3% 5.8% 0.5% 0% baffle spaced 1/4 in.

32-B 321+318 7/43 9/379 0/368 0/367 1/4 in. entrance,
16.3% 2.4% 0% 0% baffle spaced 1/2 in.

33-A 310+311 0/4Z 14/252 5/353 0/361 1/Z in. entrance,
0% 5.6% 1.4% 0% bafle spaced 1/2 in.

33-B 313+314 0/81 Z/101 3/393 0/320 1/2 in. entrance
0% 2.0% 0.8% 0% bafflespaced 1 in.

31 306+308 3/38 91/261 68/282 2/327 1/2 in. entryway

7.9% 34.9% 24.1% 8.6%

)aV-C 120+122 31/371 58/343 66/322 6/65 1/2 In. entrance,
8.4% 16.9% 20.5% 9.2% no baffle (Ref. 1)

Zones

E F 0 H

31 326+328 9/153 0/359 0/393 0/245 1/2 in. entryway
0% 0% 0% 0%

30 323+324 0/134 0/316 0/368 0/257 1/2 in. entryway.

0% 0% 0% O% exterior baffle

Note: Values of Q over 40 lb/ft
2

, or flow velocities over 170 ft/sec

were considered unsafe when model is scaled to a full size

room which will aslw flows up to 150 milliseconds duration.

See Reference 13.

Sketch of Zones
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modified the diffracted wave at any given position. Pressure was in-

creased by the refections to about twice that of the input wave. Also,

the duration between reflection peaks depended on the transducer

position with respect to which surfaces the reflections came from.

Z. The wire drag gages indicated that near the entrance strong

flows were set up by the blast wave entering into the room. The gages

indicated a part of the flow to have come from vortices, particularly

at the edges and corners of the doorway. The floor had a damage

potential as shown by shock tube calibration of the wire gages.

3. A comparison of shock tube results obtained from the linear

scaled model with results from the field model showed that the recorded

pressure-time waveforms at scaled positions and times compared

quite well. Peak pressures, pulse durations, the reflection arrival

times, and the fill-time oscillations compared favorably when the

exponential decay and pressure differences of the field blast wave

were considered.

4. The results from Model 27 gave pressure-time filling records

with no significant internal diffraction peuk or reflection of the input

shock wave. Instead, the linear scaled shock tube modal predicted

more zutlistica"ly the results from fiel model. AS the motel entrance

area to interior cross sectional front area ratio (A/IA) increases,

larger diffracted peaks reach the side walle of the model which are

capable of larger and larger reflections at positions inside the model.

For area ratios of A/Ap less than 5% it is clear that the machine

fill code of Appendix C may be used to predict the maxhimum fill

pressure. For ratios between 5 - 20%. transition occurs from a

fill model to the diffraction model. Above perhaps an A/4A of 20%,

a diffraction model is needed and a more sophisticated two-dimensional

hydrodynamic code might give better results.
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USE OF APPENDIX A

Table A-I shows the order in which the photographs of the two-

dimensional models are shown. They have been grouped accoroting

to the entrance type, shot number, and the model number which is used

as part of the titles for the photographs.

The photographs may be followedin time by alternatiný from left to

right for each bucceeding frame. The frame number and the tiue

measured from the arrival of the shock wave at the inside of the entrance

are listed near each frame of the photographs.

Each intersection of the smoke grid was followed from frame to

frame and average direction angles and velocities were calculated

using two odd frames or two even frames (every other frame). The

average valuessfor example between Frames 1 and 3, were printed out

'at Frame Z for each particular shot as listed in the tables of Appendix

D. From a comparison of the changed smoke grid size with the

undisturJed grid size at ambient density, air densities were calculated.

A measure of average drag force present inside the model as a function

of frame time was calculated from a product of one-half the grid density

and the average grid intersection point velocity squared. Appendix D

;lts tables of these values as functions of frame time and position

coordinates of the smoke grid intersections as measured from an origin

at the front lower left corner of the model.

When obscured or missing grid intersections readings were used

in the computer program. "no reading" or "reading invalid" were

printed, and appear as such in the tables of Appendix D.
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Table A-I. Data for High Speed Photographs

Shot Smoke Grid
Entrance Tye No. Model PF, psi Position Remarks

1/4 in, with 3/4in. 315 3Z-A 4.9 front baffle 1/4 in

wide interior baele 317 4.8 rear away fi inside

321 32-B 4.8 front baffle 1/2 in.

318 4.9 rear away fin inside

1/2 in. with 11A. 310 33-A 4.8 front baffle 1/2 in.

in. wide interior 311 4.8 rear away fr inside

baffle 3i3 33-B 4.9 front baffle 1 in.

314 4.8 rear away fm inside

1/2 inch 306 31 5.2 front interior entry-

308 4.9 rear way 1/2 inch

M6 4.8 front wide

328 4.8 rear

1/2 in with 323 30 4.8 front 1 1/Z in wide

exterior baffle 324 4.9 rear baffle, 1/4 in.

304 4.9 nylon in front of
balls moeU

Model 31
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Figure A-1. F32nt Grids for Model 32-A, 1/4 Inch Entronce
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Ligur6 A-i. Front Onds for Model 32-A, 1/4 Inch Engrance
(Continued)
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Figure A-I. Front Grids for Model 32-A. 1/4 Inch Entranc.,;
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Figure A-2. Rear Grida for Model 32-A, 1/4 Inch Entrance (Con-
tinued)
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Figure A-2. Rear Grids for Model 3Z-At 1/4 Inch Entrance
(Continued)
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Figure A-3. Front Grids for Model 32-B, 1/4 Inch Entrance
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Figure A-3. Front Grids for Motel 32-3, 1/4 Inch Entrance
(Continued)
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Figure A-3. Front Grids for Model 32-B, l/4 Inch Entrance
(Continued)
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Figure A-4. Rear Grids for Model 32-B, 1/4 Inch Entrauce
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Figure A-4. Rear Grids for Model 3U-B, I8 Inch Entrance

(Continued)
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Figure A-4. Rear Grids for Model 32-B. 1/4 Inch Entrance
(Continued)
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Figure A-5. Front Ckids for Model 33-A, 1IZ Inch Entrance
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Figure A-5. Front Grids for Model 33-A, 1/4 Inch Entrance
(Continued)
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Figure A-5. Front Grids for Model 33-A, 1/2 Inch Entrance

(Coatinued)
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Figure A-6. Rear Grids for Model 33-A, 1/2 Inch Entrance
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Figure A-6. Rear Grids for Model 33-A, 1/2 Inch Entrance
(Continued)
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(Continued)
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Figure A-7. Front Grids for Model 33-B, l/Z Inch Entmnte
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Figure A-?. Front Grids for Model 33-B, 1/2 Inch Entrae
(Continued)
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Figure A-?. Front Grids for Model 33-B, 1/Z Inch Entrance
(Continued)
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Figure A-9. Rear Grids for Midel 33-B. 1/2 Inch Entrance
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Figure A-8. Rear Grids for Model 33-B, 1/2 Inch Entrance
(Continued)
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Figure A-8. Rear Grids for Model 33-B, lIZ Inch Entrance

(Continued)
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Figure A-9. Front Grids for Model 31, Near I/Z Inch Entryway
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Figu~re A-9. Front Grids for Model 31. Near 1/2 .•nch Entryway
(Continued)
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Figure A-10. Rea~r Grids for Model 31. Near 1/Z Inch Enitryway
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Figure A-10. Rear Grids for Model 31, Near i/2 Inch Entryway
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Figu~re A-10. Rear Grids for Model 31, Near 1 /Z inch Entryway
(Continued)
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Figure A-il. Front Grids for Model 31, Away from i/Z Inch Entry-
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Figure A-I1. Front Grids for Model 31, Away from 1/Z Inch Entry-
way (Continued)
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Figure A-I. Front Grids for Model 31, Away from 1/2 Inch Entry-
way (Continued)
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Figure A-12. Rear Grids for Model 31. Away from 1/2 Inch Entry-
way
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Figure A-I2. Rear Grids for Model 31, Away from 1/2 Inch Entry-
way (Continued)
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Figure A-12. Rear Grids for Model 31. Away from I/Z Inch Entry-
way (Continued)
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Figure A-13. Frout Grids for Model 30. 1/2 Inch Entryway with
Externor Baffle
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Figure A-13. Front Grids for Model 30, 1/2 Inch Entryway with
Exterior Baffle (Continued)
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Figure A-13. Front Grids for Model 30, i12 Inch Entryway with
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Figure A-14. Rear Grids for Model 30, 1/2 Inch Ent-yw'y with
Exterior Bafle. (Continued)
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Figure A-15. Motion of.Nylon Banls Inside of Model 30

118



9 2

t

352? 394

11 12

A-.7

13 1i4
su 561

15 16
603 645

Figure A-15. Motion of Nylon Balls Inside of Model 30 (Continued)
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APPENDIX B

PRESStJRE-TDIE RECORDS - ZHPEE-DD4ENICULL MODELS

"23



p

USE OF APPENDIX B

Table B-I lists according to model number the several models

and results of the filling of the three-dlmensional models used for

the experiments. The shot number, input overpressure (P.), maximum

pressure to which a model filled, time of filling, type of fill, and

entrance size or other remarks are tabulated for comparison between

models tested.

Figures showing the pressure-time records obtained for the

different models are shown ordered in a simular manner as in Table

B-1.
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LOWER TRACE-POS 2
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LOWER TRACE-POS 4

Figure B-I. Records from Model 16 - Stngle Room (Continued)
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Tlr]x.e B-6. Reco-ds from Model 19 - Four ltooms (Contlnued)
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Figure B-13. Records from Diffraction Model 24-C.
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Figue B-07. Records from Model 26 (Continued)
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Figure B-19. Records from Model 27 (Continued)
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APPENDIX C

MIACHINE PROGRAM FOR PRESSURE-TIME FILL PREDICTIONS
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USE OF APPENDIX C

The chamber-flU program is listed in Fortran iV with some

minor modifcations for the Ballistic Research Laboratories' computer.

The input data needed for the program are shown at the end. In

the order listed, they are: the area (square feet) of the entrance to

the room or chamber, the volume of the room (cubic feet), a character-

istic time (seconds) equivalent to two crossing times of the room

length for ambient sound speed, ambient pressure before shock wave

enters room, and the density (slugs per cubic feet) of the inithl un-

diffracted input shock wave. Depending on the room or chambers

position the correct density may be for side-on, stagnation, or a

reflected shock.

The second set of input data needed are pressure-time coordinates

for the input shock wave in units of pounds per square inch and milli-

seconds, respectively.

The ambient density before the shock wave enters the room is

shown as D3, Line 27, of the program. This value would be changed

as needed according to the standad conditions of the test site.

The program is quite useful for true filling problems, however,

for large room openings compared to frontal area, filling occurs in

less than the characteristic time put into the program. The output

da.ta (pressure-time for the filling) are large oscillations~or the

program may stop. The program should not be used if this happens.
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I 121.3HPS))1

G1-.714286 13G2-.85714 1'
G3-?. 1510 REAOES,1)A2,V3.TI.P3OA,,o1 16bIB)TB(6. 3) 17
WIERTEE6,4)
WAITEC6,2)A2.v3,TK P3OA.D1
AWt TEE6,3) 21WEITEE 6,5) Z1
WRITEE 6,6) 22WRS TEE6,3) 2

P300P30A9144. 4
03-.00233
P3-P30 2-20 REA0ES.1)ET,EIP.A,BC.CH
IP)RT.LT.0.0I G0 It 30 3C
X (1)-RI iXl)*1l-A
X(I-21.C 3?

7) 2.11.8
711.2)-H 361-1*3 27GO07020 20.30 N-I-I 39NH-N 't0

DO 40 K-l,NN 4:X( 26.3 EIIIIOCO. 41
Yl)YE!61 )1444.P30 440 1-1-1 4c30 TAO*T)T .&CALL 0VOINTETPA,X,Ya.z).2 47
CALL DYOINTETA,PE,xy,N~tN,2)s
PO-)PA+Pb)/2. 4qOtT-I (P1/YE!;) *901)-D2 se)FPEP.GT.P3)Gf TO 6o0'
P13-P1/P3 3UEZEOG3SP3/03)*Et.-Pzoncz2) 53VE-SCRTUEUZ) 2oDE I P13 9001)I003 55RIE:UB9*DE.AZ.Ti 56R3N-03*y3-RE irD3N:R3INV3 39ePSN P 3-(R 6V039,UBE2103.PI/OEI 59U2--UE 5960
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0Z.OE 6
go0T070 62  t60 531-53151 63
U22-1G3*P1/IOTI*II.-P314**2) 64
UZ-SORTIIJ22I 65
02.5P31'461250tT 66
R2.U2*A2*02*1i 67
R33034V3 66
R32-R3/RZ 69
03NI5246R3)/V3 70
P354.03N51U22/G3.53/DZ.SS&R32/0gs/c1..532I 71

70 7.7,71 72"535A-IM3-PSOM144. 73
PDT.02*U2*U2/288. 74
IiRITE[6,ZIT.P3NA,03NU2.PDT 75
P5.53N 76
03-03N 77
IFIT.LT.XINI) GCOO so Is
so0T010 79

SUBROUTINE OVDINTtX.FXXT.ST.NP,NOI ODIN I
015595005 XTfIlvF.TI1I,T(I6) ODIN 2
It-No ODIN 3

31 N1.15-L12 00IN 4
N2.5/2 ODIN 5
N3-NP-N2*1 DOIN 6
IFIN"-130,41.41 0OIN 7

41 Nl"5142 OI
Ip(XI1)-XTCZ2.00,60 ODIN 9

22 CONTINUE COIN 10
IMI-2.SXT(114XI'(2I IZO.20,21 ODIN 11

21 IP(x-2..XrOIPIETISP-1II42,42,20 ODIN 12
42 SFIX-XTIN4I)45,43,43 CODIY 13
43 IF154-N3144,45.44 ODIN4 1&
44 W~65+1 ODIN 15

COT0 42 ODIN L6
45 N4-54-1 O0IN 17

545.N4-NI ODIN 1-1
D0461-105 ODIN 20
TEI!I*5FTINS ODIN 21
N6 +5551 ODIN 22
L-W14122 ODIN 22
TR-T[11 ODIN 24
56.5N4 ODIN 25
M7.54*1 ODIN Z6
1U-1 ODIN1 27
2.-I- DODIN 25
U5.0.0 ODIN 29

00122-.1,2 DODN 3C
N5.54-Ni ODIN 31.
N3-5-J ODIN 32
0091-1053 COIN 33
MI-NS*J ODIN 34
7(115(TID*11-TiIII/gX7(NE)-XTINS)I COIN 35

9 55.55+1 0DIN 36
GOTOtIO.11l,JU ODIN 37

10 UWt*4t1*-2TI5611 ODIN 30
.3532 ODIN 39
W6.6-1 0013I 40
6070 12 ODIN 41

it UM4UN*10-XTfN?)1 ODIN 42
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JU=1 COIN 43
NTaNf+l ODIN 44
L.L-1 ODIN 45

12 TRhTRUNWRTIL) ODIN 46
FxI R COIN 47
RETURN ODIN 48

20 PRINTSO.X.XT;I),XT(NPI ODIN 49
STOP ODIN s0

so FORMATCZ3H ARC. NOT IN TABLE X- .E14.7.9H XT(I). * ODIN 51
1 E14.7.10H XTINP). sE14.7,6H ODINI 0DD1 52

30 PRINTS1,NPNO ODIN 53
51 FORMATI2ZN TABLE TOO SMALL NP. .1S.6H NDO .15,6H ODINI ODIN 54

STOP ODIN 55
60 IF(X-2.*XT(I)-XTt2))61.20.2O ODIN 56
61 IF(X-Z.RXTINP)+XTIRP-Z))2O.72972 DDIN 57
72 IF(X-XTIN4)173,73.45 ODIN 58
T3 IF(N4-N3174,45.74 ODIN 59
74 N4-N4i1 ODIN 60

OTO 72 ODIN 61
80 PRINT 52 ,XT'±) ODIN 62

STOP ODIN 63
52 FORMAT(Z3H CONSTANT TABLE XTills .E14.7,6H ODIN) ODIN 64
$ LIST

END 65
* DATA 77

.764E 02 .382E OS .TSSE-01 .114E OC .35E-02
.OE 00 .114E 02 .2E 04 .114f 02 .4E 04 .114E 02

-4E 01
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APPENDIX D

AIR FLOW TABLES AND VECTOR PLOTS
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USE OF APPENDIX D

Appendix D consists of two parts. The first consists of tables of

results of the calculations made from measurements from the smoke

grids and the econd consists of time plots of the first vertical row of

grid intersections taken from the photographs of Appendix A. Additionaal

plots of velocity vector fields computed from several grid intersections

are shown fox a few discrete frame times to illustrate the many dir-

ections of flow throughout the model.

The tables list the frame time in microseconds, the x-y coordinates

in inches as measured from an origin at the inside, lower left bottomn

of the model, the average velocity of a particular smoke grid intersection

(positions in frames behind and ahead of the given frame in time are used

to find the average for the known camera framing speed), average angle

of flow direction measured from a horizontal axis, the density obtained

fromthe grid size and ambient grid area (density), and 0 (equal to one-

half the density times the velocity squared).

The first plot of each of tie figures shows the path of smoke grid

intersections followed from some initial time labled "start" to end

times "T." Each path of the plot starts at a dot and ends at a tune

symbol. circled number. The remainder of the plots fir each figure

show average velocity vectors for many grid intersections for discrete

times "T." The vector magnitudes are scaled at 1 in. = 200 it/sec.

Again, they are listed according to tV- entrance size to the model and

position of the smoke grid within the model. The shot number is also

given for a reference with the photographs of Appendix A.
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APPENDIX D.

I. AIR FLOW TABLES
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Table D-L Front Smoke Grid Calculations - 1/4 Inch Entrance with
Baffle Spaced 1/4 Inch

Model 32-A, Shot 315
TIME X y U THETA DENSITY 0MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

138.40 19126 1.9301 READINGS INVALID
1.0155 1.1553 READINGS INVALID
1.0078 .7903 READINGS INVALID
.9619 .4621 READINGS INVALID
.9456 .0000 READINGS INVALID

1.3146 1.9398 READINGS INVALID
1.3689 1.1534 READINGS INVALID
1.3340 .7806 READINGS INVALID
1#3204 .4757 READINGS INVALID
1.3146 .0000 READINGS INVALID
1.6447 1.9417 READINGS INVALID
1.7204 1.1650 -EADINGS INVALID1.7146 .7786 READINGS INVALID
1.7068 .5107 READINGS INVALID
1.6757 .0000 READINGS INVALID
2.1049 1.9748 READINGS INVALID
2.1223 1.1689 READINGS INVALID
2.1165 .8097 READINGS INVALID
2.0990 .5631 READINGS INVALID
2.0563 .0000 READINGS INVALID180.10 .9251 1.9281 70.0 3.2 .002460 6.021.0549 1.1429 83.3 - 12.1 .002568 8.921.0450 .7712 81.9 - 31.4 *002563 8.591.0210 .4336 81.6 - 28.4 *002836 9.44.9990 .0000 60.1 .0 .002836 5.131.3646 1.9261 70.3 - 6.3 .002542 6.281.4046 1.1369 66.3 - 20.6 .002544 5.591.3746 .7792 87.7 - 5.1 .002196 8.431.3606 .4615 65.5 - 12.0 *002267 4.861.3187 .0000 56.3 .0 .002267 3.591.6583 1.9461 28.2 15.9 .002512 1.001.7403 1.1588 58.2 - 1.9 .002556 4.341.7443 .6032 44.8 17.7 .002312 2.321,7423 .5115 47.2 - 9.5 .002411 2.691.7183 .0000 54.3 .0 .002411 3.562.0739 1.9681 33.2 - 20.6 .002512 1.382.1259 1.1808 46.7 4.8 .002556 2.792.1319 .8192 16.6 - 20.6 .002312 .322.0999 .5514 26.4 - 36.0 .002411 .842.0899 .0000 34.9 .0 .002411 1.47
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Table D-1. Front Smoke Grid Calculations - 1/4 Inch Entrance with
Baffle Spaced 1/4 Inch (Continued)

Model 32.A, Shot 315

TIME X y U THETA DENSITY 9MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

221.80 .9825 1.9340 48.6 19.2 .002600 3.07
1.0971 1.1379 66.0 - 3.5 .002513 5.471.0777 .7476 64.2 - 5.4 .002596 5.34
1.0408 .4233 49.9 - 16.3 .002667 ý.321.0058 .0000 33.9 .0 .002667 1.14
1.3845 1.9320 49.4 14.0 .002494 3.041,4311 1-1301 56.8 10.1 .002574 4.15
1.4214 .7728 71.9 .0 .002384 6.161.3845 .4621 68.3 - 6.7 .002447 5.71
1.3709 .0000 75.9 .0 .002447 7.041.6718 1.9495 44.3 - 7.8 .002357 2.32
1.7786 1.1631 63.4 - 24.1 .002512 5.061.7573 .7922 61.7 - 29.1 .002376 4.521.7534 .5029 60.2 5.7 .002447 4.43
1.7301 .0000 63.9 .0 .002447 4.992.1359 1.9631 31.9 - 1.4 *002357 7.902.1689 1.1728 61.5 - 13.1 .002512 4.752.1320 .8039 58.1 - 15.9 .002376 4.022.1204 .5476 59.1 - 11.7 .C02447 4.28
2.0913 .0000 47.9 .0 .002447 2.81263.5C .9710 1.9441 23.4 -138.4 .002448 .671.1209 1.1389 53.9 37.7 .002536 3.691.1089 .7652 56.6 31.0 .002409 3.851.0689 .41%6 59.8 13.1 .002659 4.751.0330 .0000 13.6 .0 .002659 .251.4126 1.9381 11.8 - 99.5 .002532 .10
1.4605 1.1469 40.0 29.1 .002546 2.031.4466 .7792 35.6 - 29.4 .002382 1.511.4286 .4535 50.4 - 15.6 .002332 2.96
1.3946 .0000 48.5 .0 .002332 2.741.7023 1.9401 45.3 - 9.9 .002343 2.401.7982 1.1329 29.6 - 3U.6 .002523 1.111.7982 .7732 53.7 - 12.5 .002487 3.581.8022 .5175 42.9 - 5.2 .002485 2.28
1.7822 .0000 46.6 .0 .002485 2.69
2.1558 1.9660 33.0 - 3.4 .002343 1.28
2.1858 1.1668 30.7 - 18.4 .002523 1.192.1878 .8032 53.0 - 8.4 .002487 3.49
2.1578 .5395 54.3 .0 .002485 3.67
2.1379 .0000 60.1 .0 .002485 4.49
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Table D.I. Front Smoke Gnd Calculations - 1/4 Inch Entrance with
Baffle Spaced 1/4 Inch (Continued)

"Nodel 32-A, Shot 315

TIME X Y U THETA DENSITY a
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

305.20 .9650 1.9184 8.9 -116.6 .002716 .11
1.1398 1.1709 76.3 47.1 o002467 T.Ia
1.1262 .7767 75.2 17.0 ,0U2623 7.41
1.0990 .4369 78.0 2.9 .002572 7.82
1.0194 .0000 47.9 .0 o002572 2.95
103825 1.9204 54.3 - 17.1 .002403 3.54
1.4660 1.1495 59.0 24.0 .002414 4.20
1.4524 .7553 60.2 5.7 .002380 4.31
1.4330 .4485 63.4 12.7 .002519 5.07
1.4194 .0000 69.9 .0 .002519 6.15
1.7165 1.9417 36.0 - 3.2 .002354 i.52
1.8039 1.1476 72.0 33.7 .002515 6.52
1.8097 .7806 69.0 22.1 .002412 5.73
1.7961 .4990 59.1 11.7 .0u2373 4.15
1.7767 .0000 41.9 .0 .002373 2.09
2.1689 1.9612 40.1 5.7 .002354 1.90
2.1981 1.1631 69.0 22.1 .002515 5.98
2.1845 .7961 43.1 13.4 .002412 2.24
2.1748 .5476 72.7 20.9 .002373 6.26
2.1515 .0000 65.9 40 .002373 5.15

346.90 .9670 1.9361 20.0 119.1 .002457 .49
1.1728 1.1948 70.6 52.8 .002403 5.99
1.1808 .7372 109.8 32.0 .002469 14.89
1.1469 .4236 99.8 26.6 .002591 12.90
1.0809 .0000 100.9 .0 .002591 13.18
1.4645 1.9221 79.1 11.3 .002698 8.45
1.5145 1.1708 82.5 41.2 .002405 8.19
1.5065 .7852 97.9 39.4 .002361 11.31
1.4905 .4675 92.2 30.3 .002372 10108
1.4645 .0000 60.1 .0 .002372 4.29
1.7363 1.9381 69.9 - 1.6 .002414 5.89
1.8581 1.1728 62.5 25.8 .002483 4.85
1.8621 .7992 65.0 17.4 .002531 5.35
1.8601 .5295 90.9 33.7 .002293 9.48
1.8242 .0000. 66.0 '0 .002293 4.99
2.1958 1.9700 47.7 26.6 .002414 2.75
2.2498 1.1928 70.0 46.1 .002483 6.08
2.2298 .8132 57.7 19.7 .002531 4.21
2.2258 .5654 53.4 19.1 .002293 3.27
2.2038 .0000 42.7 .0 .002293 2.09 "
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Table D-1. Front Sioke Grid Calculations - 1/4 Inch Entrance with
Baffle Spaced 1/4 Inch LContinued)

Model 32-A, Shot 315

TIME x Y U THETA DENSITY 0
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

388.60 .9553 1.9359 15.2 -156.8 .002506 .29
1.1825 1.2272 70.8 68.5 .002503 6.28
1.2194 .8350 114.2 36.5 .002619 17.08
1.1883 .4816 123.3 29.1 .002504 19.05
1.1204 .0000 113.8 .0 .002504 16.22
1.4602 1.9359 25.0 28.6 .002581 .81
1.5282 1.2039 67.9 28.1 .002485 5.73
1.5282 .8175 96.8 21.8 .002494 11.67
1.5126 .4951 89.7 16.8 .002284 9.18
1.'796 .0000 71.9 .0 .002284 5.90
1.7860 1.9398 104.7 7.7 .002539 13.93
1.8602 1.1748 78.3 19.4 .002436 7.47
1.8718 .8000 83.8 12.4 .002662 9.35
1.8718 .5495 64.4 - 7.1 .002378 4.93
1.8427 .0000 79.9 .0 .002378 7.58
2.2117 1.9825 88.2 5.2 .002539 9.88
2.2466 1.2136 75.9 - 1.5 .002436 7.01
2.2388 .3155 87.2 15.9 .002662 10.12
2.2252 .5650 70.0 3.3 .002378 5.82
2.1942 .0000 59.9 .0 .002378 4.26

430.30 .9530 1.9301 1..6 .0 .002433 .22
1.1988 1.2607 49.1 80.9 .002348 2.83
1.2727 .8551 66.1 40.2 .002479 5.41
1.2547 .4835 85.9 6.5 .002578 9.52
i.1948 .0000 126.1 .0 .002578 20.50
1.4865 1.9341 9.9 - 11.3 ,C02388 .12
1.5744 1.2028 49.5 11.3 .002373 2.90
1.5964 .8212 65.2 22.8 .002318 4.93
1.5764 .4935 78.0 5.7 .002369 7.20
1.5365 .0000 104.8 .0 .002369 13.00
1.8422 1.9520 35.0 19.4 .002470 1.51
1.9321 1.1988 54.7 27.5 .002528 3.78
1.9441 .8172 87.2 16.8 .002312 8.78
.9241 .5215 97.5 5.7 .002346 11.15

1.9041 .0000 READINGS INVALID
2.2837 1.9780 56.5 - 15.9 .002470 3.94
2.3257 1.1908 60.7 - 26.6 .002528 4.66
2.3137 .8372 62.2 3.6 .002312 4.47
2.2957 .5694 66.4 15.3 .002346 5.17
2.2637 .0000 READINGS INVALID
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Table D.I. f'r•t Smoke.Gr',I Calculattol.- 114 Inch.Entrance with

Baffle Spaced 1/4 mncI. .(Coaitlned)

Model 32,A, Shot 31S

TIME X Y U THETA DENSITY 0
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

472.00 .9689 1.9359 18.9 71.6 .002536 .45
1.1903 1.2757 64.9 135.0 .002386 5.03
1.2699 .8777 10t.7 134.3 .002432 14.37
1.2738 .4913 0.0 92.3 .002566 3.20
1.2466 .0000 157.7 .0 .002566 31.92
1.4699 1.9340 8.2 14.0 .002525 .09
1.5767 1.2136 46.1 72.3 .002458 2.61
1.5883 .8427 53.8 31.3 .002217 3.20
1.5903 .5029 90.7 39.6 READINGS INVALID
1.5845 .0000 111.8 .0 READINGS INVALID
1.8194 1.9515 10.0 - 36.9 .002c77 .12
1.9087 1.2000 6.3 - 18.4 .002571 .05

1.9553 .8252 28.0 - 4.1 .002910 1.14
1.9689 *5592 40.4 32.9 READINGS INVALID
NO READING
2.2660 1.9670 6.0 .0 .002477 .04
2.30t0 1.1864 16.0 90.0 .002571 .33
2.3010 .8117 26.0 - 57.5 *0U2910 .99
2.2893 .5825 16.5 t4.0 READINGS INVALID
NO READING

513.70 .9590 1.9481 64.0 180.0 .002402 4.92
1.1528 1.3067 36.9 93.0 .001911 1.30
1.1968 .9331 66.4 83.3 .001929 4.25
1.2527 .5335 92.2 40.7 .002226 9.45
1.3526 .0000 91.2 .0 .002226 9.25
1.4945 1.9361 25.3 175.6 .002516 .81
1.5884 1.246P 37.3 117.9 .002446 1.70
1.6424 .8492 46.7 85.2 .002742 2.99

1.6464 .5514 48.7 66.5 .002622 3.10
1.6484 .0000 29.1 .0 .002622 1.11
1.6501 1.9461 28.2 -164.1 .002521 1.01
1.9381 1.1968 29.4 97.6 .002467 1.06
1.9720 .8152 31.0 180.0 .002641 1.44

1.9580 .5435 35.1 -173.7 .0024S9 1.52
1.9341 .0000 READINGS INVALID
2.2897 1.9780 54.6 -173.9 .002521 3.76
2.3257 1.2068 41.5 127.4 .002467 2.13
2.3277 .8152 19.1 114.0 .002641 .48
2.3117 .5734 13.7 45.0 .002459 .23
2.2617 .0000 READINGS INVALID
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Table D-I. Front Smoke Grid Calculations - 1/4 Inch Entrance with
Baffle Spaced 1/4 Inch (Continued)t

Model 32-A, Shot 31S

TIME x Y U TPcTA DENSITY 0
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

555.40 .9049 1.9359 58.7 -170.2 .002612 4.51
l.18E3 1.3126 57.6 33.7 .002633 4.37
1.2777 .9437 146.5 17.4 .002661 28.55
1.3437 .5515 136.1 22.4 *002802 25.94
1.3379 .0000 26.0 .0 .002802 .94
1.4447 1.9359 53.3 167.0 .002610 3.70
1.5592 1.2466 25.3 108.4 .002503 .80
1.5922 .8893 54.1 94.2 .002515 3.67
1.6097 .5476 24.0 41.6 .002413 .70
1.6136 .0000 35.9 .0 .002413 1.56
1.7922 1.9437 82.7 171.7 .002763 9.45
1.9049 1.2291 45.6 118.8 .002409 2.50
1.9223 .825Z 40.4 9e.5 .002568 2.09
2.9340 .5553 23.4 20.0 .002329 .64
1.9340 .0000 39.9 .0 .002329 1.86
2.2117 1.9612 40.1 174.3 .002763 2.22
2.2757 1.2194 18.4 139.4 .002409 .41
2.2932 .829! 26.0 85.6 .002568 .87
2.2990 .5922 38.1 42.9 .002329 1.69
2.2680 .0000 53.9 .0 .002329 3.38

5q7.10 .9011 1.9381 92.2 -171.5 .002654 11.28
1.2008 1.3387 100.2 148.5 .002710 13.59
1.3367 .9770 65.5 102.0 .002663 5.70
1.3786 .5854 72.6 69.6 .002448 6.42
1.3786 .0000 89 2 .0 .002448 9.75
'.4426 1.9481 1'.6 -159.4 .002761 .38
'.5804 1.2707 Q.3 138.6 .002616 2.53
1.6384 .9031 31.3 82.9 .002453 1.20
1.6643 .5674 46.3 33.0 .002534 2.71
1.6843 .0000 67.9 .0 .002534 5.84
1.7682 1.9580 68.6 -171.9 .002442 5.75
1.9161 1.2368 29.2 -176.2 .002470 1.05
1.9660 .8551 29.6 66.8 .002427 1.06
1.9800 .5514 15.6 - 7.1 .002316 .28
1.9740 .0000 34.9 .0 .002316 1.41
2.2498 1.9820 18.3 -148.0 .002442 .41
2.3117 1.2188 4.3 -153.4 .002470 .02
2.3297 .8412 8.2 135.0 .002427 .08
2.3397 .5994 9.7 -143.1 .002316 .11
2.3157 .0000 3.9 .0 .002316 .02
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Table D-I. Front Smoke Grid Calculations - 1/4 Inch Entrance with
Baffle Spaced 1/4 Inch (Continued)

Model 32-A, Shot 315

TIME X Y U THETA DENSITY Q
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

638.80 *8136 1.9223 48.3 172.9 .002488 2.90
1.1029 1.3650 92.1 150.1 .002557 10.85
1.2641 1.0078 87.5 117.1 .002613 10.00
1.3689 .6194 99.1 62.4 .002638 12.96
1.4272 .0000 99.8 .0 .002638 13.14
1.4291 1.9301 53.8 -164.9 .002926 4.23
1*5262 1.2757 49.3 121.8 *0u2622 3.19
1.5961 .9204 47.0 77.7 .002463 2.72
1.64685 *5728 84.9 66.4 .002S93 9.351.6816 .0000 49.9 .0 .002593 3.23
1.7243 1.9340 14.1 - 45.0 .002542 .25
1.6757 1.2272 26.0 94.4 .002508 .85
1.9340 .8524 33.2 57.3 .O0ZSlq 1.39
1.9495 .5534 67.1 67.2 .002539 5.72
1.9689 .0000 43.9 .0 .0u2539 2.45
2.1961 1.9515 12.6 -108.4 .002542 .20
2.2718 1.2175 22.8 105.3 .002508 .65
2.2874 .8350 4.5 63.4 .002519 .03
2.2913 .5864 14.1 98.1 .002589 .25
2.2718 .0000 4.0 .0 .002539 .02

680.50 .8531 *.9441 7T0 56.3 .002748 .07
1.1209 1.3846 31.3 119.7 .002562 1.25
1.2967 1.0549 75.8 103.3 .002769 7.951.4246 .6733 91.2 66.2 .002398 9.98
1.4785 .0000 25.2 .0 .002398 .76
1.3906 1.9341 58.5 -174.3 .002625 4.4•
1.5544 1.3127 51.4 100.9 .002565 3.38
1.6484 .9491 58.4 74.6 .002771 4.72
1.69e3 .6454 80.0 67.2 .002309 7.39
1.7343 .0000 42.7 .0 .002309 2.10
1.7782 1.9481 30.7 - 18.4 .002619 1.23
1.9141 1.2627 45.1 64.5 .002501 2.55
1.9840 .8831 48.6 61.4 .002826 3.34
2.0060 .6134 72.2 53.7 .002401 6.26
2.0180 .0000 42.7 .0 °0U2401 2.19
2.2458 1.9700 18.3 58.0 .002619 .44
2.3057 1.2408 27.4 45.0 .002501 .94
2.3317 .8452 41.8 69.2 .002826 2.47
2.3377 .6134 53.9 59.7 .002401 3.49
2.3197 .0000 15.5 .0 .002401 .29
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Table D-I. Front Smoke Grid Calculations - 1/4 Inch Entrance with
Baffle Spaced 1/4 Inch (Continued)t

Model 32-A, Shot 315

TIME X y U THETA DENSITY 0NICROSEC INCHEF INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT
7z2.20 .8175 1.9282 29.1 -164.1 .002814 1.191.0874 13922 36.0 146.3 .002645 1.711.2466 1.0816 64.5 111.8 .002694 5.601.4058 .7029 69.9 53.1 .002282 5.57

1.4524 .0000 READINGS INVALID1.3709 1.9243 18.9 -10e.4 .002702 .48i1.5165 1.3262 44.9 122.3 .002548 2.561.6117 .9767 40.4 81.5 .002558 2.091.6796 .6466 49.4 14.0 .002279 2.781.72A3 .0000 81.9 .0 .002279 7.641.;534 1.9243 74.3 -173.8 .002700 7.451.8951 1.2680 38.8 101.9 .002618 1.971.9573 .8951 36.8 49.4 .002724 1.851.9922 .6117 39.4 30.5 .002491 1.932.0117 .0000 97.8 .0 .002491 11.922.2058 1.9670 24.3 -170.5 .002700 .802.2913 1.2369 6.3 18.4 .002618 .052.3029 .8738 60.2 e4.3 .002724 4.942.3114 .6330 14.4 33.7 .002491 .262.2874 .0000 2Z.0 .0 .002491 .60763.90 .8252 1.9361 22.6 -121.0 .002866 .73
1.0909 1.4046 58.1 154.3 .002650 4.481.2727 1.1149 76.5 125.7 .002683 7.84L.4665 .7293 125.4 68.2 READINGS INVALIDNO READING READINGS INVALID
1.3846 1.9161 35.0 176.8 .003059 1.871.5305 1.3506 45.8 126.4 .002460 2.581.6543 .9890 61.7 77.3 .002625 4.991.7463 .6573 85.8 37.6 .002250 8.28
1.8162 .0000 READINGS INVALID1.7043 1.9401 72.2 173.e .002550 6.651.9061 1.3007 30.3 140.2 .002694 1.242.0080 .9111 47.2 70.8 .002679 2.90Z.0400 .6334 56.3 46.4 .002781 4.402.1159 .0000 64.0 .0 .002781 5.70
2.2218 1.9660 16.7 -144.5 .002550 .362.3117 1.2.09 27.6 129.3 .002694 1.02
2.3377 .9051 17.9 49.4 .002679 .432.3497 .6214 21.4 - 5.2 .002781 .642.3417 .0000 73.7 .0 .002781 7.56
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Table 0-I. Front Snoke Grid Calculations - 1/4 Inch Entrance with
Baffle Spaced 1/4 Inch (Continued)

Model 32-A, Shot 315

TIME X Y U THETA DENSITY 0
KICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

805.60 .8058 1.9087 10.2 -168.7 .002982 .15
1,0350 1.4175 57.1 143.5 .002662 4.34
1.2019 1.1437 75.3 122.0 .002867 8.14
1.4524 .8194 127.7 80.1 READINGS INVALID
NO READING READINGS INVALID
1#3359 L.9262 40.4 147.1 .002963 2.42
1.4893 1.3531 51.8 117.6 .002831 3.80
1.6252 1.0369 89.9 88.7 .002720 10.98
1.7476 .6990 104.6 66.4 READINGS INVALID
NO READING
1.6816 1.9320 21.2 41.2 .002598 .59
1.8718 1.2874 35.3 42.7 .002714 1.69
1.9728 .9399 59.4 70.3 .002761 4.86
2.0311 .6524 62.2 42.4 .002451 4.74
2.0757 .0000 26.0 .0 .002451 .63
2.1922 1.9573 39.! 45.0 .002598 2.03
2.2738 1.2583 46.0 43.3 .002714 2.95
4.3146 .8874 43.1 - 13.4 .002761 2.56
2.3398 .6311 58.0 26.6 .00Z451 4.13
2.3612 .0000 63.9 .0 .002451 5.00

847.30 .8152 1.9341 32.5 162.6 .002996 1.58
1.0450 1.4386 48.6 151.4 .002746 3.25
1.2328 1.1788 88.7 113.2 .002864 11.25
1.4885 .8551 91.2 91.2 READINGS INVALID
NO READING READINGS INVALID
1.3506 1.9381 20.9 156.2 .002784 .61
1.5065 1.3966 40.8 92.7 .002589 2.15
1.6563 1.0789 71.8 88.5 .002658 6.85
1.7882 .7532 79.8 64.1 .002618 8.34
1.9680 .0000 READINGS INVALID
1.7203 1.9540 22.7 20.0 .002509 .65
1.9321 1.3247 72.7 43.9 .002587 6.84
2.0280 .9670 63.1 45.0 .002726 5.43
2.0859 .6753 61.9 41.2 .002440 4.67
2.1419 .0000 79.5 .0 .002440 7.72
2.2498 1.9%0 30.1 14.9 .02509 1.14
2.3457 1.2747 68.9 32.3 .002587 6.14
2.3796 .8951 76.5 30.5 .002726 7.98
2.4016 .6474 79.8 18.4 .002440 7.76
2.4056 .0000 54.3 .0 .002440 3.60
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Table D-I. Front Smoke Grid Calculations - 1/4 Inch Entrance with
Baffle Spaced 1/4 Inch (Continued)

Model 32-A, Shot 315

TIME X Y U THETA DENSITY 0
HICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

889.00 .7748 1.9184 52.1 175.6 .002946 3.99
.99,2 1.4408 77.9 178.5 .002893 8.77

1.1670 1.2252 108.7 135.7 .002772 16.38
1.4505 .9107 108.5 102.8 READINGS INVALID
NO READING READINGS INVALID
1.3165 1.9340 34.2 173.3 .032790 1.63
1.4874 1.4039 30.0 86.2 .002595 1.17
1.6z72 1.1087 52.1 57.5 .002586 3.50
1.7825 .7709 78.0 50.2 READINGS INVALID
NO READING READINGS INVALID
1.7029 1.9398 14.1 - 45.0 .002762 .28
1.9243 1.3379 25.0 25.6 .002615 .82
2.0175 .9845 62.1 45.0 .002497 4.82
2.0777 .6932 61.3 24.1 .002320 7.67
2.1553 .0000 97.8 .0 .002320 11.10
2.2214 1.9495 29.9 - 36.9 .002762 1.24
2.3320 1.2951 38.3 38.7 .002615 1.92
2.3806 .9262 73.5 47.2 .002497 6.74
2.4155 .65.3 81.1 38.0 .002320 7.69-
2.4155 .0000 71.9 .0 .002320 5.99

930.70 .7632 1.9381 39.0 174.3 .002763 2.10
.9670 1.4406 73.9 -166.3 .002699 7.37

1.1548 1.2547 111.7 172.0 .002699 16.83
1.4645 .9610 116.8 122.1 READINGS INVALID
NO READING READINGS INVALID
i.3167 1.9421 30.7 -161.6 .002731 1.28
1.50e5 1.4266 35.7 135.0 .002746 1.75
1.6843 1.1229 59.4 101.3 .002628 4.63
1.8382 .8132 116.4 36.9 READINGS INVALID
NO READING READINGS INVALID
1.7303 1.9441 14.0 - 33.7 .002572 .25
1.9540 1.3367 41.5 127.4 .002787 2.40
2.0719 1.0110 52.8 72.9 .002681 3.73
2.1598 .7093 90.3 28.2 .002444 9.96
2.2398 .0000 95.1 .0 .002444 11.05
2.2737 1.9760 26.4 17.1 .002572 .90
2.3756 1.2987 38.3 30.5 .002787 2.04
2.4296 .9491 54.8 22.9 .002681 4.02
2.4655 .6973 66.8 35.5 .002444 5.45
2.4775 .0000 83.4 .0 .002444 8.51
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Table D-L Front Smoke Grid Calculations - 1/4 Inch Ent'ance with

Baffle Spaced 1/4 Inch (Continued)

Model 32-A, Shot 315

TIME x Y U THETA CENS ITY QNICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

972.40 .7359 1.9223 16.0 180.0 .002802 .36
.9204 1.4233 73.2 -162.6 .002707 7.26

1*0563 1.2408 110.1 175.8 .002550 15.46
1.3883 1.0097 226.0 144.3 READINGS INVALID
NO READING READINGS INVALID
1.2874 1.9243 26.0 -175.6 .002833 .96
1.4621 1.4291 58.2 157.8 .002799 4.74
1.6155 1.1670 113.5 129.3 002898 18.66
1.87S7 .8408 97.2 70.8 READINGS INV:'.IE
No READING REAUINGS INVALID
1.7146 1.9320 41.2 166.0 .002670 2.26
1.8990 1.3709 58.2 84.1 .002452 4.15
2.0330 1.0350 78.0 76.7 .002586 7.86
2.1573 .7359 95.1 51.0 .002338 10.57
2.2505 .0000 59.9 .0 .002338 4.19
2.2466 1.9573 13.4 -116.6 .002670 .24
2.3650 1.3146 39.6 49.1 .002452 1.93
2.4311 .9476 57.6 33.7 .002586 4.29

'2.4699 .6951 58.2 31.0 .002338 3.96
2.4990 .0000 87.8 .0 .002338 9.02

1014.10 .7473 1.9381 33.2 159.4 .002719 1.49
1:8971 1.4186 105.9 -171.6 :002917 16.36
1.0450 1.2627 105.9 166.2 .002596 14.55
1.2807 1.0929 177.1 145.3 READINGS INVALID
NO READING READINGS INVALID
1.2907 1.9401 33.0 151.9 .002714 -. 48
1.4545 1.4486 84.2 151.1 .002633 9.34
1.6124 1.2108 75.6 119.2 .002452 7.00
1.8701 .9051 98.8 109.5 REACINGS INVALID
NO READING READINGS INVALIQ
1.6903 1.9540 39.0 174.3 .002664 2.03
1.9600 1.3946 55.6 77.9 .002793 4.31
2.089V 1.0869 65.2 59.6 .002713 5.77
2.2198 .7832 82.2 70.7 .002219 7.50
2.2997 .000D READINGS INVALID
2.2677 1.9640 27.4 -171.9 .002664 1.00
2.4016 1.3287 38.2 114.0 .002793 2.04
2.4775 .9810 50.4 67.4 .002713 3.45
2.5155 .7273 54.4 55.2 .002219 3.28
2.5654 .0000 38.8 .0 .002219 1.67 -'
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Table D-I. Front Smoke Orid Calculations - 1/4 Inch Entrance with
Baffle Spaced 1/4 Inch (Contmued)

Model 3Z-A, Shot 315

TIME x y U THETA DENSITY 9NICROSEC I1CHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

1055.80 T7049 1.9340 52.9 -169.1 .002683 3.75
.8155 1.4078 129.8 -165.8 .002746 23.12
.9534 1.2660 129.3 -166.6 .002544 21.261.2427 1.1107 160.5 174.3 READINGS INVALID

NO READING READINGS INVALID
1.2583 1.9398 82.1 -175.8 .002804 9.44
1.3883 1.4699 99,1 161.2 .002494 12.25
1.57e6 1.2330 116.2 155.6 .002653 17.901.6427 .9340 285.2 146.4 READINGS INVALID
NO READING READINGS INVALID
1.6757 1.9359 29.7 -132.3 .002965 1.31
1.9107 1.4252 96.5 155.6 002712 12.62
2.0660 1.0913 87.5 135.0 .002789 10.68
2.1845 .8136 67.0 100.3 READINGS INVALID
NO READING READINGS INVALID
2.2194 1.9534 62.0 -176.3 .002965 5.702.3495 1.3495 59.0 151.7 .002712 4.71
2.4505 .9942 51.5 144.5 .002789 3.70
2.5010 .7398 34.0 93.4 READINGS INVALID
2.5379 .0000 6.0 .0 READINGS INVALID

1097.50 .6953 1.9291 66.2 -165.2 .002726 6.35
.7712 1.3866 106.0 -156.3 .002665 14.97.9191 1.2328 159.1 -150.0 .003251 41.14

1.1209 1.10oa 375.1 -166.5 READINGS INVALID
NO READING READINGS INVALID
1.2088 1.9341 102.7 -169.1 .002790 14.731.3606 1.4805 130.2 176.6 .002676 22.69
1.5065 1.2587 154.9 167.7 .0u2255 27.05
1.6324 1.0629 221.6 142.8 READINGS INVALID
NO READING READINGS INVALID
1.6703 1.9321 136.9 -172.7 .002899 27.18
1.8721 1.4346 116.8 168.5 .002800 19.11
2.0280 1.I489 102.8 144.2 .002875 15.21
2.2078 .8492 71.2 107.4 READINGS INVALID
NO READING READINGS INVALID
2.2058 1.9600 64.3 -174.8 .002899 5.99
2.3(97 1.3566 53.0 156.3 .002800 3.932.4356 1.0210 45.3 136.7 .002875 2.95
2.5135 .7612 44.8 95.0 READINGS INVALID
2.5714 .0000 77.6 .0 READINGS INVALID

177



Pp

Table D-I. Front Smoke Grid Calculations - 1/4 Inch Entrance with

Baffle Spaced 1/4 Inch (Continued)

Model 32-A. Shot 315

TIME K Y U THETA DENSITY 0
mICROSEC INCHES INCHES FTUSEC DEGREES SLUGS/CUFT LB/SOFT

1139.20 .6388 1.9165 81.1 -170.1 .002846 9.35
.7184 1.3650 136.3 -148.2 .002541 23.60

.8155 1.1864 163.6 -160.0 .002064 27.61

.8777 1.0233 173.1 -168.7 READINGS INVALID
NO READING READINGS INVALID
1.1573 1.9204 154.8 173.3 .003058 36.63

1.2583 1.4777 160.2 175.7 .002528 32.42

1.4272 1.2660 153.5 167.2 .002737 32.26

1.6660 1.0680 67.8 103.6 READINGS INVALID
NO READING READINGS INVALID
1.5398 1.9184 168.5 174.6 .002761 39.17

1.7961 1.4485 103.8 157.4 .002616 14.10

1.9825 1.1515 117.4 13J.4 .002868 19.76

2.1631 .8816 134.2 126.5 READINGS INVALID
NO READING READINGS INVALID
2.1553 1.9476 77.1 163.4 .002761 8.20

2.3010 1.3709 69.2 136.2 .002616 6.26

2.4175 1.0252 79.7 112.1 .002868 9.11

2.4971 .7845 76.5 105.1 READINGS INVALID
2.6155 .0000 READINGS INVALID

1180.90 .6154 1.9141 17.9 139.4 .002819 .45

.6553 1.3147 169.0 -145.8 .002753 39.31
.7652 1.1768 129.3 -152.3 .002736 22.88
.9510 1.0749 37.5 68.7 READINGS INVALID

.40 READING READINGS INVALID
1.0549 1.9520 129.2 172.2 .002681 22.39

1.2008 1.4925 120.9 -174.5 .002596 18.96

1.3566 1.2927 170.9 167.5 .002722 39.74
1.6164 1.1289 281.0 157.7 READINGS INVALID
NO READING READINGS INVALID
1.5025 1.9481 68.6 171.9 .002662 6.26
1.7762 1.4745 106.8 155.3 .002815 16.05
1.9401 1.2268 145.4 136.1 .002673 28.27

2.1279 .9570 167.6 127.0 READINGS INVALID

NO READING READINGS INVALID
2.1319 1.9820 56.4 176.1 .002662 4.23

2.2997 1.4046 75.6 131.9 .002615 8.04

2.4056 1.0849 113.1 112.2 .002673 17.10

2.4935 .8352 110.4 100.1 READINGS INVALID
NO READING
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Table D-I. Front Smoke Grid Calculations - 1/4 Inch Entrance with
f fBaffle Spaced 1/4 Inch (Continued)

Model 32-A, Shot 315

TIME X Y U THETA DENSITY Q
MICROSEC INCHFS INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

1222.60 .6252 1.9282 61.1 168.7 .002773 5.17
.5786 1.2699 135.7 -153.8 .002928 26.96
.7010 1.1262 136.3 -140.9 .003627 33.66
.*913 1.0583 142.0 -154.2 READINGS INVALID

NO READING READINGS INVALID
1.0291 1.9379 67.3 -168.0 .002767 6.27
1.1379 1.4660 128.0 -169.2 .002723 22.32
1.2602 1.3029 182.2 175.6 .002533 42.05
1.4058 1.1748 273.6 166.1 REACINGS INVALID
NO READING READINGS INVALID
1.4718 &.9282 102.0 -176.6 .002857 14.86
1.6990 1.4932 133.9 153.4 .002799 25.10
1.8777 1.2524 116.5 147.4 .002650 18.61
2.0621 1.0155 133.5 121.6 READINGS INVALID
NO READING READINGS INVALID
2.0990 1.9515 87.3 -169.5 .002857 10.8c.
2.2505 1.4272 99.6 144.1 .002799 13.61
2.3748 1.1301 77.8 119.2 .002650 8.01
2.4777 .8932 95.3 109.6 READINJGS INVALID
2.6447 .0000 READINGS INVALID

1264.30 .5554 1.9261 103.8 -159.2 .002710 14.59
.5335 1.2547 109.1 -141.5 o002883 17.15
.6593 1.0909 129.2 -131.3 .003366 28.10
.a232 1.0130 170.1 -135.0 READINGS INVALID

NO READING READINGS INVALID
.9890 1.9381 104.6 -169.3 .002832 15.51

1.0749 1.4685 146.6 -173.2 .002456 26.38
1.1748 1.3067 172.6 -171.6 .002505 37.31
1.3506 1.1948 211.7 177.4 READINGS INVALID
NO READING READINGS INVALID
1.4006 1.9421 141.8 -176.9 .002946 29.63
1.6563 1.5345 147.4 170.9 .002656 28.84
1.8402 1.2907 178.6 161.0 .002923 46.60
2.0579 1.0709 219.3 149.1 READINGS INVALID
NO READING READINGS INVALID
2.0460 1.9660 149.7 -176.3 .002946 33.01
2.2198 1.4625 116.0 162.5 .002656 17.86
2.3676 1.1528 75.3 145.5 .002923 8.30
2.4615 .9251 62.6 119.7 READINGS INVALID
NO READING READINGS INVALID
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Table D-I. Front Smoke Grid Calculations - 1/4 Inch Entrance with

Baffle Spaced 1/4 Inch (Continued)

Model 3Z-A, Shot 315

TIE X Y U THETA DENSITY C
NICROSE. INCHFS INCHES FT/SEC DFGREES SLUGS/CUFT LB/SOFT

1306.0U .5282 1.3913 a.9 - 63.4 .002913 .12
.49ý2 .ZOi 84.2 -112.3 .0U2871 10.17
.6155 1.0291 130.1 -122.5 .003809 32.26
.7709 .9379 134.8 -117.3 READINGS INVALID

40 READING READINGS INVALID
.9262 1.9184 66.4 -158.8 .002935 6.46
.9922 1.4465 87.2 -159.9 .002716 10.31

1.0993 !.2777 149.7 -163.7 .002849 31.94
1.1942 1.1845 219.3 -169.5 READINC-S INVALID
NO RFADING READINGS INVALID
1.B301 1.9204 93.9 178.8 .003027 13.33
1.5534 1.5165 139.8 178.4 .002696 26.35
1.7067 1.3107 161.3 158.2 .002495 32.44
1.8738 1.1282 225.0 14R.4 READINGS INVALID
140 READING READINGS INVALID
1.9495 1.9417 92.2 175.0 .003027 12.86
2.1398 1.4621 84.0 151.6 .002696 9.50
2.3126 1.1728 111.7 131.4 .002495 15.58
2."L66 .9476 80.7 9P.5 READINGS INVALID
'40 READING READINGS INVALID

1347.70 .5594 1.9181 14.8 - 23.2 .002915 .32
.5015 1.1768 8S.6 -111.t .003075 12.06
.5894 .9810 115.5 -119.1 .003597 24.00
.7612 .8931 130.4 -104.7 READINGS INVALID

NO READING READINGS INVALID
.9271 1.91- 37.1 1?4.0 .003048 2.09
.1930 1.43686 103.3 -145.7 .002734 14.59
1.0.10 i.2647 130.2 -155.3 .002437 20.66
1.1349 L.1549 171.8 -154.6 READINGS INVALID
NO RFAOING READINGS INVALID
1.3067 1.9441 59.8 166.9 .002849 5.09
1.5165 1.5385 96.0 166.0 .002777 12.79
1.6903 1.3506 103.6 141.8 .002605 13.99
1.8661 1.1688 130.5 138.0 READINGS INVALID
NO READING READINGS INVALID
1.9540 1.9740 44.2 164.7 .002849 2.79
2.1459 i.5025 69.1 141.8 .002777 6.63
2.2937 1.2368 138.6 134.4 .002605 25.01
2.4496 1.0050 115.4 117.0 READINGS INVALID
NO READING READINGS INVALID
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Table D -I. Front Smoke Grid Calculations - 1/4 Inch Entrance with

Baffle Spaced 1/4 Inch (Continued)

Model 32-A, Shot 315

TIME X y U THETA DENSITY 0MICROSEC INCHES INCHES FT/SEC CEGREES SLUGSICUFT L8/SQFT

13S9.40 .5417 1.8654 16.1 -172.9 G003002 .39.4505 1.1243 92.3 -141.1 .003086 13.14
.5592 .9282 113.8 -105.3 .003618 23.43
.7379 .8117 136.1 - 94.2 READINGS INVALIDNO READING READINGS INVALID
*8893 L.9223 62.0 165.1 *002816 5.41
.9068 1.3903 120.9 -140.2 .002710 19.79.9709 1.2233 130.0 -137.S 002306 19.491.03e8 1.1107 180.1 -148.6 READINGS INVALID

NO READING READINGS INVALID
1.2718 1.9340 87.8 180.0 .0U3014 11.63l,'o.2 1.5398 93.9 178.8 .003209 14.13
1.6272 1.3748 127.7 170.1 .002587 21.08
1.7767 1.2155 170.6 159.4 READINGS INVALID
NO READING READINGS INVALID1.9068 1.9534 79.5 -168.4 .0U3014 9.52
2.0854 1.5049 89.1 146.0 .003209 12.75
2-2155 1.2718 99.2 130.1 .002587 12.72
2.3942 1.0505 108.9 116.1 READINGS INVALIDNO READING READINGS INVALID

1431.1-0 .545 1.9161 37.7 16e.1 .002956 2.10
.4296 1.1189 74.3 -133.8 .002690 7.42.5594 .8711 89.7 -105.9 .003947 14.17.7512 .7572 116.8 - 85.2 READINGS INVALID

NO READING READINGS INVALID
.8671 1.9301 69.9 178.4 .002857 6.97.8891 -. 3766 112.5 -144.1 .002579 16.34
.9351 1.1768 137.2 -136.1 .002526 23.79.9810 1.0609 153.0 -140.7 READINGS INVALID

NO RCADING READINGS INVALID
1.2188 1.9441 138.2 175.2 .002981 28.49
1.4226 1.5405 124.2 178.2 *002721 20.991.5644 1.3726 162.0 173.8 .002464 32.32
1.7063 1.2488 226.8 165.1 READINGS INVALID
NO READING READINGS IAVALID
1.8761 1.9580 121.4 167.. *002981 21.982.0713 1,5524 127.6 153.8 .002721 22.13
2.2298 1.3127 60.9 120.3 .002464 8.062.4016 1.029 122.2 126.0 READINGS INVALID
NO READING READINGS INVALID
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Table D-I. Front Smole Grid Calculations - 1/4 Inch Entrance with
Baffle Spaced 1/4 Itch (Continued)

Model 32-A, Shot 315

TIME K Y U THETA DENSITY 0
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LBISQFT

1472.80 .5049 1.e932 44.6 - 63.4 o0U3032 3.02
.4019 1.06801 77.9 - 91.5 .003063 9.29
*5359 .8466 76.5 - 82.5 .003646 11.26
.7476 °6951 15.5 - 63.1 READINGS INVALID

NO READING READINGS INVALID
.8194 1.9243 40.1 174.3 .002866 2.31
*PIS5 1.3243 92.0 -130.6 .002674 11.32
.5718 1.1252 136.8 -123.7 .002784 26.03
.9204 1.0136 11..7 -110.9 READINGS INVALID

NO READING READINGS INVALID
i.:3/ 1.9456 61.6 155.1 .002950 5.60
1.3359 1.5437 96.0 -176.4 .002911 13.42
1.4660 1.3922 133.0 172.2 .002306 20.39
1.5573 1.273S 169.0 165.6 READINGS INVALID
NO READING REACINGS INVALID
1.7883 '.9806 96.5 162.3 .002950 14.31
1.9709 1.56.2 124.5 t64.2 .002911 22.56
2.17-8 1.34:7 139.4 142.0 .002306 22.40
2.3223 1.1495 99.1 11S.0 READINGS INVALID
NO READING READINGS INVALID
.•i'.50 .563, 1.8761 30.7 1e.4 .0032e4 1.55
.4276 t.0410 29.6 -113.2 .002957 1.29
.5694 .7952 84.2 - 75.3 .003691 13.06
.8212 .6194 124.0 - 72.7 READINGS INVALID

NO READING READINGS INVALID
.5272 1.9341 43.1 172.2 .002727 2.53
.d292 1.3067 67.2 -136.2 .002603 5.88
.0591 1.0629 121.6 -114.5 .002832 20.92
.9271 .9630 112.0 - 99.0 READINGS INVALID

NO READING READINGS INVALID
1.1628 1.9700 58.3 -176.2 .002988 5.08
1.3267 1.5345 101.7 -166.8 .003140 16.22
1.4326 1.3906 142.0 -176.1 .002240 22.57
1.5425 1.2907 144.4 173.8 READINGS INVALID
NO READING READINGS INVALID
1.7822 1.9880 66.4 -173.3 .002988 6.59
1.9520 1.5864 112.3 161.9 .003140 19.79
2.1199 1.39e6 176.9. 158.8 .002240 35.05
2.3596 1.1925 133.9 141.5 READINGS INVALID
NO READING READINGS INVALID
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Table D-I. Front Smoke Grid Caldulations - 1/4 Inch Entrance with
Baffle Spaced 1/4 Inch (Cozntinued)

Model 32-A, Shot 315

TIME X Y U THETA DENSITY Q
MICROSEC INCHES INCHES FT/SEC DEGREES SLUS/CUFT LB/SQFT

1556.20 .5340 1.9029 32.5 132.5 .003402 1.80
.3903 1.0408 56.3 -117.5 .002815 4.45
.5573 .7650 78.0 - 92.9 .003806 11.57
.7845 .5767 READINGS INVALID

NO READING READINGS INVALID
.7767 1.930i 56.1 -164.1 .002933 4.96
.7670 1.2777 120.4 -130.3 .002697 19.55
.*214 1.0175 86.7 -104.7 .002958 11.11
.9029 .9029 107.0 - 98.6 READINGS INVALID

NO READING READINGS IVALID
1.0757 1.9417 110.3 -174.8 .003035 18.45
1.2369 1.5204 127.3 -166.4 .003126 25.35
1.3243 1.3625 144.5 -168.3 .002484 25.92
.. 4136 1.2893 1s5.2 -172.6 READINGS INVALID
NO READING READINGS INVALID
1.7223 1.9728 116.7 -167o. .003035 20.67
1.8641 1.5961 137.2 171.6 .003126 29.43
2.0097 1.4058 164.2 166.6 .002484 33.46
2.2175 1.2330 226.0 162.5 READINGS INVALID
4O READING READINGS INVALID

1597.90 .5415 1.9001 34.9 180.0 .003410 2.08
.4016 .9910 65.9 -137.4 .0U2905 6.31
.5654 .7173 " 81.7 - 94.1 READINGS INVALID

40 READING READINGS INVALID
'40 RFADING READINGS INVALID

.7712 1.9i6l 74.1 -174.0 *0Q2839 7.80

.7512 1.2148 136.2 -125.7 .002783 25.82

.8372 .9790 99.2 -120.6 .003247 15.96
.9111 .8571 111.7 -110.3 READINGS INVALID

NO READING READINGS INVALID
1.0529 1.9600 104.9 176.8 .003098 17.05
1.2028 1.5045 148.8 -168.0 .003220 35.65
1.2907 1.3626 138.7 -159.5 .002327 22.40
1.3586 1.2667 181.0 -162.5 READINGS INVALID
NO READING READINGS INVALID
1.6653 1.9620 175.0 176.2 .003098 47.43
1.8162 1.6064 167.1 167.3 .003220 44.96
1.9600 1.4366 168.0 166.0 .002327 32.84
2.1439 I.Z607 180.4 163.1 READINGS INVALID
NO READING READINGS INVALID
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Table Df-I. Front Smoke Grid Calculations - 1/4 Inch Entrance with
Baffle Spaced 1/4 Inch (Continued)

Model 32-A, Shot 315

Ki x Y U THETA DENSITY Q
MICROSEC INCHES INCHEb FT/SEC DEGREES SLUGS/CUFT LB/SQFT

1639.60 .4990 1.90Z9 46.1 -107.7 .003468 3.68
.3417 .9961 53.0 -116.6 .002941 4.95
.5515 .6635 62.5 - 73.3 READINGS INVALID

NO READING READINGS INVALIO
NO KEAOTNG READINGS INVALID

.7029 1.9223 72.7 -164.1 .002976 7.86

.6874 1.1670 91.8 -135.9 .002789 11.74

.77Cq .9ý%0 119.7 -109.7 .003301 23.26
X 661 .79S1 119.2 - 81.3 READINGS INVALID

NO READING READINGS INVALID
.9709 1.9476 76.5 t64.9 .003152 9.23

1.09i3 1.4893 145.0 -157.3 .002866 30.12
!.i"2 1.3340 143.9 -1.0.9 .002291 23.71
1.2408 1.2350 159.0 -151.5 READINGS INVALID
NO RFADING READINGS INVALID
1.5476 1.9845 156.0 163.7 .003152 38.37

.70.:0 1.6330 152.1 176.2 .002866 33.13
1.8466 1.4466 175.1 172.3 .002291 35.11
2.0'41. 1.2854 270.2 161.0 READINGS INVALID
NO READING READINGS INV4LID

1661.3e .5275 1.8561 53.7 - 77.5 .004007 5.77
.3756 .9391 65.7 -109.0 .002952 6.36
58934 .6573 26.4 - 72.9 READINGS INVALID

N;O READING READINGS INVALID
NO READING REAOINGS INVALID

.7013 1.8981 38.4 -135.0 *0u2901 2.14

.6853 1.1508 76.5 -125.7 .002.37 7.77
.7972 .8671 83.5 - 92.7 .003193 1.14.
.9291 .7393 116.6 - 71.6 READINGS INVALID

NO READING READINGS INVALID
.9790 :.9800 65.0 162.6 .002918 6.17

1.0689 1.44e6 117.6 -142.4 .003123 21.59
1.648 1.2927 168.5 -141.5 .002964 42.06
1.2188 1.1908 146.1 -140.4 READINGS INVALID
NO READING READINGS INVALID
1.5185 2.0060 127.9 170.4 .002918 23.87
1-6643 1.6164 161.8 -174.5 .003123 40.86
1.7862 1.4585 217.9 171.3 .002964 70.34
1.8881 1.3487 312.6 164.2 READINGS INVALID
NO READING READINGS INVALID
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Table D-1. Front 3moke Grid Calculations - 1/4 Inch Entrance with9 .Balte Spaced 1/4 Inch (Continued)

Model 32-A. Shot 315

TIMF X Y U THETA DENSITY 0
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

1723.00 .5107 1.8505 RE DINGS INVALID
.3204 .9340 2!.6 -121.7 .003078 1.01
.5592 .6583 46.6 - 80.1 READINGS INVALID

NO READING READINGS INVALID
NO READING READINGS INVALID

.6757 1.8951 26.3 171.3 .003130 1.08

.6427 1.1049 90.8 -123.- .003042 12.54

.7670 .8485 84.1 - 85.9 .003378 11.93

.9010 o6874 132.7 - 74.3 READINGS INVALID
NO READING READINGS INVALID

.9087 1.9670 99.1 -170.7 .003065 15.06

.9981 1.4075 94.7 -152.4 .003282 14.70
1.0621 1.2291 139.6 -143.8 .003018 28.97
1.1282 1.1417 150.3 -129.6 READINGS INVALID
NO READING READINGS INVALID
1.4214 2.0058 155.5 164.4 .003065 37.06
1.5398 1.6175 137.8 -178.3 .003282 31.16
1.6311 1.4796 186.1 176.3 .003018 52.23
1.7437 1.3709 192.9 173.5 READINGS INVALID
NO READING READINGS INVALID

k764.70 NO REAOI-,t READINGS INVALID
',3io .9191 48.2 -130.1 .003005 3.49
.5914 .6114 68.1 -110.0 READINGS INVALID

NO READING READINGS INVALID
NO READING READINGS INVALID

.6753 1.9021 63.4 -156.6 .003187 6.41

.6354 1.0749 93.5 -138.4 .002720 11.88

.8032 .7832 94.4 - 99.5 .003020 13.46

.9650 .6114 READINGS INVALID
NO READING READINGS INVALID

.8811 1.9640 109.8 -171.9 .002894 17.43

.9850 :.4046 143.6 -141.6 .003285 33.89
1.0529 1.2108 145.5 -132.8 .002693 28.51
1.1229 1.0749 173.5 -126.4 READINGS INVALID
NO READ.ING READINGS INVALID
1.B686 2.0480 162.4 172.5 .002894 58.18
1.5265 1.t.124 162.7 -171.E ,003285 43.49
1.6004 1.4705 186.3 -171.6 .002693 46.73
1.6963 1.3706 181.9 -172.6 READINGS INVALID
NO READING READINGS INVALID
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Table D-I. Front Smoke Grid Calculations - 114 Inch Entrance with

D&fae Spaced 114 Inch (Continued)

Model 32-A, Shot 3J5

M1i I, THETA DENSITY 0
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUjFT L8/SOFT

1806.40 ND READING READINGS INVALID
.2893 .8971 58.2 -121.0 .002992 5.07
.5359 .5942 41.9 - 90.0 READINGS INVALID

NO READING READINGS INVALID
NO READING READINGS INVALID

.6175 1.8699 29.7 -137.7 .003457 1.52

.57Z8 1.0427 88.7 -121.2 .002999 11.79

.7515 .7553 114.9 -107.2 READINGS INVALID
-NO READING READINGS INVALID
NO READING READINGS INVALID

.8000 1-9515 5..8 -164.9 .002956 4.27

.8854 1.32S2 158.5 -130.9 .003329 41.81

.9631 1.1223 173.4 -118.9 .002736 41.11
1.02s2 1.0019 155.4 -110.3 READINGS INVALID
NO READING READINGS INVALID
1.2602 2.0272 126.2 -175.5 .002956 24.28
1.37e6 1.5942 178.2 -167.1 .0U3328 52.85
1.466 1.4524 171.4 -165.2 .002736 40.20
1.5631 1.3476 148.4 -160.3 READINGS INVALID
NO READING READINGS INVALID

18•e. LC NO READING READINGS INVAf.ID
.3297 .869i READINGS INVALID
.5914 .5694 75.8 - 39.8 READINGS INVALID

NO READING READINGS INVALID
'40 RFAOING READINGS INVALID

.6533 1.8821 19.8 -168.7 .0U3522 .69

.5894 .9990 69.3 -101.3 .002833 6.79

.7692 .o733 66.8 - 64.2 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID

.8292 1.9500 15.5 180.0 .003003 .36

.8811 1.2847 101.9 -130.4 .003087 16.01

.9690 1.0589 100.6 -09.1 .002441 12.36
1.0689 .9291 130.0 - 90.0 READINGS INVALID
NO READING READINGS INVALID
1,2408 2.0380 92.8 -169.2 .003003 12.94
1.3526 1.5724 119.0 -!5c,9 .003087 21.85

.0346 1.4266 115.5 -155.2 .002441 16.27
1.5564 1.3207 READINGS INVALID
NO READING READINGS INVALID
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Table D-L rront Smoke Grid Calculations - 1/4 Jnch Entrance with

Baffle Spaced 1/4 Inch (Continued)

Model 32-A, Shot 315

TINC X V U THETA DENSITY 0
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

1889.30 NO READING READINGS INVALID
NO READING
.5942 .5456 READINGS INVALID

NO READING READINGS INVALID
PIC READING READINGS INVALID
.5981 1.8660 38.4 -171.0 .003572 2.63
.5592 .9746 6).2 -130.0 -. 003131 6.65
.7806 .6951 READINGS INVALID

NO READING READINGS INVALID
NO READING READINGS INVALID
.7845 .9515 27.2 -162.9 .0•03119 1.15
.8194 1.2505 103.6 -117.6 .003244 17.40
.9301 1.0272 69.4 -113.7 READINGS INVALID

1.0252 18718 READINGS [IVALID
NO READING READINGS INVALID
1.1689 2.0097 79.6 -162.!' .003119 9.57
1.2699 1.5456 119.1 -145.Z .003244 22.99
1.341T 1.4039 162.3 -148.1 READINGS INVALID
NO READING
N0 READING READINGS INVALID
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T&ble D-UI. Rear 5-. ake Grid Calculations - 1/4 Inch Ent:ance
with L. ) le Spaced 1/4 Lch 'U

14odel 32-A, Shot 317

TIME x y U THETA OENSITY Q
MICROSEC INCHES INCHES FT/SEC DFGAEFS SLUGSICUFT LB/SQFT

220.80 2.4806 2.0252 50.1 4.6 .002383 2.99
2.4981 1.2694 5ý.3 49.4 .002209 3.37
2.4884 .953 39.4 )0.5 .002424 1.88
2.4671 .5329 29.1 15.9 .002308 .93
2.4593 .0000 30.0 .0 .002308 1.04
2.8159 2.0426 15.2 66.8 .002172 .25
2.8314 1.2752 24.1 - 65.6 .002129 .62
2.9372 .9070 12.6 - 71.6 .002438 .19
2.8314 .6066 10.0 - 36.9 .002309 .12
Z.8295 .0000 16.0 1,0.0 .002309 .29
3.3566 2.0691 23.3 - 31.0 .002326 .633.2713 1.4050 31.3 - 63.4 .002246 1.10
3.2403 .9903 42.0 - E7.3 .002346 2.07
3.2171 ,o066 14.5 -164'. .002759 .24
3.2112 .0000 12.0 .0 .002259 .16
3.6938 2.1202 7.2 - 56.3 .002326 .063.6221 1.4089 14.1 81.9 .002246 *22
3.6163 1.0368 8.b - 45.0 .00234& .08
3.6085 .7229 14.1 - 98.1 .002..- .23
3.6066 .0000 .0 .O .002259 00

262.20 2.5251 2.0010 33:2 - 26.1 .002505 1.38
2.5390 1.2725 45.7 - 39.8 .002440 2.55
2.5270 *9052 38.9 17.5 .002431 1.84
2.5012 .5241 43.0 - 2.6 .002583 2.38
2:4933 .0000 54.6 .0 .002583 3.85
2.8486 2,0407 63.5 - 10.6 .002257 4.55

a 8566 1 2625 48.2 - 21.4 .002319 2.69
2.8506 .9171 29.0 - 42.3 .002582 1.09
2.8467 .5935 31.5 - 7.1 .002395 1.18
2.8189 .0000 35.1 .0 D0U2395 1.48
3.3509 2.0764 13.8 - 81.9 .002309 .22
3.2734 1.3638 33.3 - 69.4 .002319 1.29
3.2'96 .9648 13.8 45.0 .002618 .253.2000 .6094 4.4 63.4 .002343 .02
3.2119 .0000 11.7 160.0 .002343 .163.6903 2.1002 Q9 - 78.7 .002309 .11
3.6149 1.3896 21.8 63.4 .002319 .553.5970 .9866 28.1 -121.7 .002618 1.04
3.5931 .6908 26.5 -126.0 .002343 .82
3.5931 .0000 27.3 180.0 .002343 .87
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Table 0-II. Rear Smoke Grid Calculations - 1/4 Inch Entrance
I with Baffle Spaced 1/4 Inch (Continued)

Model 32-A, Shot 317

rIME x y U THETA DENSITY QMICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT
303.60 2.5097 ?.0097 14.1 - 15.0 .002212 .22

2.5329 1.2403 36.7 - 29.4 .002350 1.58
2.5252 .9070 52.7 - 24.6 .002519 3.502.5097 .5310 61.1 - 11.3 .002419 4.522.5136 .0000 53.9 .0 .002419 4.342.8779 2.0310 40.0 - 2.9 .002364 1.89
2.8760 1.2578 53.9 .0 .002392 3.482.8585 .8876 58.0 - 2.0 .002613 4.392.8624 .6027 74.2 - 4.6 .062562 7.052.8643 .0000 101.9 .0 .002562 13.30
3.3585 2.0756 43.8 24.2 .002370 2.28
3.2829 1.3740 53.8 21.6 .002338 3.383.2500 1.0000 57.9 46.4 .002467 4.143.2190 .6105 64.2 5.4 .002395 4.94
3.1996 .0000 55.9 .0 .002395 3.753.6957 2.1105 14.1 45.0 .002370 .24
3.6318 1.4283 55.1 43.5 .002338 3.55
3.6008 1.0155 READINGS IhVALIo
3.5930 .7016 65.4 12.3 .002395 5.133.5795 .0000 25.0 .0 .002395 .94345.00 2.5350 1.9911 74.3 4.5 .002304 6.372.5707 1.2546 91.2 41.5 .002306 9.592.5747 .8834 63.2 8.9 .002357 4.702.5608 .5122 80.3 25.9 .002417 7.792.5529 .0000 56.6 .0 .002417 3.87
2.8683 2.0387 18.1 5.1 .002271 8.822.9122 1.2625 83.3 20.6 .002463 8.552.9082 .9151 88.1 27.7 .002524 9.802.9201 .5876 72.8 - 7.7 .002587 6.862.9201 .0000 74.1 .0 .002587 7.103.3906 2.0943 64.4 - 1.7 .002504 5.193.3231 1.3836 71.5 25.9 READINGS INVALID
3.4893 1.0065 71.0 20.9 READINGS INVALID
3.2635 .6154 85.8 17.2 .002403 8.84
3.2675 .0000 READINGS INVALID3,7002 2.1102 32.0 37.6 .002504 1.283.6546 1.4273 46.0 - 53.6 READINGS INVALID
NO READING
3.6566 .7047 56.6 .0 .002403 3.84
3.6208 .0000 60.5 .0 .002403 4.39
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Table D-II. Rear Smoke Grid Calculations . 1/4 Inch Entrance
with Baffle Spaced 1/4 Inch 'Continued)

yodel 32-A, Shot 317

TIME X Y U THETA CENSITY 0
MICROSEC INCHES INCHES FT/SEC OEGqEES SLUbS/CUFT LO/SOFT

366t40 2.5833 2.0155 6Z-7 9.2 .002254 4.44
2.6008 1.3004 41.2 14.0 .002,47 1.82
Z.5572 .9167 63.6 43.7 .002371 4.79
2.51L' .3659 104.7 40.1 .002311 12.66
2.5698 .0000 READINGS INVALID
2.9651 2.0388 34.5 - 10.0 .002565 L.53
2.9535 1.2868 16.1 - 7.! .002487 .32
2.9360 .9283 33.3 57.3 .002433 1.35
2.9341 .5930 24.4 55.0 HEADINGS INVALID
209380 .0000 10.0 .0 READINGS INVALID
3.4225 2.073A a.9 - 26.6 .002603 .10
3.3469 1.4050 4.0 .0 .002627 .02
3.3159 1.0252 43.0 6E.2 .002591 2.40
3.3004 .6357 20.6 21.1 READINGS !NVALID
N) KýAUING
?.7209 2.120q 7.2 IA6.3 .002603 .07
3.6589 1.3915 21.2 -131.2 .002627 .59
3,.6492 1.019.- READINGS INVALID
3.6492 .7016 41.2 15T.2 READINGS INVALID
3.6395 .0000 10.0 180.0 READINGS INVALID

427.80 2.5965 2.0010 11.9 - 80.5 .002502 .16
2.6104 1.2645 42.. - 76.6 .002738 2.43
2.6203 .9270 33.1 - 45.0 .002777 1.52
2.6303 .5896 32.5 - 32.7 READINGS INVALID
NO RFADING
2.9221 2.0328 19.5 - 90.0 .002390 .45
2.9280 1.2605 5.0 -104.0 .002764 .09
2.9261 .94;9 5.9 !80.0 .002392 .04
2.9340 .6074 6.2 108.4 .002525 .05
2.W300 .0000 9.8 leo.0 .002525 .12
3.3965 2.0903 32.7 162.6 .002604 L.39
?.3270 L.3S36 21.8 -116.6 .002894 .69
3.3052 1.0462 21.5 - 90.0 .002559 .59
3.2814 .6253 27.6 171.9 .002604 .99
3.2734 .000 READINGS INVALID
3.6943 2.1141 22.2 - 52.1 .002604 .64
3.6407 1.4114 27.4 85.9 .002694 1.08
3.6228 -. 0481 41.3 109.3 .002559 2.19
3.6189 .7206 17.6 180.0 .002604 .40
3.6109 .0000 23.4 180.0 .002604 .71
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Table D-I. Rear Smoke Grid Calculations - 1/4 Inch Entrance
with Baffle Spaced 1/4 Inch (Continued)

Model 32-A, Shot

TIME x Y U THETA DENSITY 0
4ICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

469.2C0 2.5853 2.0039 12.6 71.6 .002269 *18
2.6105 1.2597 13.4 26.6 .002366 .21
2.6105 .893-. 29.6 - 65.2 .002628 1.08
2.6085 .5484 34.0 - 93.4 .002615 i.51
2.6085 .0000 READINGS INVALID
2.9651 2.0194 15.2 - 23.2 .002652 .31
2.9516 1.2791 14.5 15.9 .002501 .26
2.9302 .9283 18.1 - 6.3 .002622 .43
2.9322 .598i 5.7 45.0 .002671 .04
2.9283 .0000 14.0 .0 .002671 .26
3.3915 2.0033 6.3 71.6 .002414 .05
3.3372 1.3657 6.3 - 11.4 .002696 .05
3.3159 1.0039 22.1 - 84.8 .002580 .63
3.2733 .6395 26.3 61.3 .002398 .83
3.2394 .0000 14.0 .0 .002398 .23
3.7345 2.1124 36.2 6.3 .002414 1.38
3.6609 1.4186 34.9 13.2 .002696 1.64
3.6357 1.0581 30.2 - 7.6 .002580 1.18
3.6318 .7016 34.0 - 61.9 .002398 1.38
3.6163 .0000 6.0 .0 .002398 .04

510.60 2.6005 2.0129 5.9 180.0 .002464 .04
2.6223 1.2705 14.9 113.2 .002555 .28
2.6323 .9012 8.0 166.0 .002725 .09
2.6293 .5558 1b6. 76.0 .002620 .34
2.6223 .0000 5.9 180.0 .002620 .04
2.9360 2.0268 52.0 167.0 .002448 3.32
Z.9419 1.2645 15.7 119.7 .002739 .34
2.9439 .9409 11.9 - 99.5 .002641 .19
2.9360 .6114 11.4 - 31.0 .302464 .16
2.9439 .0000 21.5 .0 .002464 .57
3.4005 2.0963 29.5 -172.4 .002359 1.03
3.3330 1.3816 8.3 -135., .002551 .09
3.3072 1.0243 39.2 64.3 .002483 1.91
3.2854 .6511 35.2 - 19.4 .002594 1.60
3.2873 .0000 46.8 .0 .002594 2.84
3.7300 2.1181 15.2 129.8 .002359 .27
3.6744 1.4194 18.5 -108.4 .002551 .44
3.6526 1.0442 31.5 - 60.3 .002483 1.23
3.6347 .6908 9.9 - 11.3 .002594 .13
3.6169 .0000 11.7 .0 .002594 .15
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Table 0-I. Rear Smoke Grid Calculattons - 1/4 Inch Entrance
with Btle Spaced 1/4 Inch Ccontinued)

Model 32-A, Shot

TIME x V U THETA GENSITY 9
NICROSEC INCHES INCHES FT/SEC DEGPEES SLUIS/CUFT LB/SOFT

552.00 :.5795 2.0039 12.2 - 80.5 .002446 .18
2.604? 1.2733 26.7 - 13.0 .002235 .79
2.6027 .8953 15.6 50.2 .002651 .3M
2.6124 .5640 19.7 24.0 .002467 .48
2.6027 .0000 14.0 .0 .002467 .24
2.9147 2.0;10 10.8 111.8 .002553 .15
2.9438 1.2926 L9.8 45.0 .002535 .50
2.92e3 .9167 28.3 - 45.0 .002347 .94
2.9419 .5930 41.0 - 43.0 .002518 2.12
2.9496 .0000 20.0 *0 .002518 .50
3.3624 2.0795 15.2 -113.2 .002291 .27
3.3314 1.3798 28.0 - 85.9 .002756 1.08
3.3198 1.0426 36.5 - 80.5 .002516 1.67
3.3062 .6279 42.3 - 70.7 .002630 2.36
3.2S'-9 ý&CIICQ 14.0 !3'h0 C026:0 .26
3.7248 2.1240 8.0 - 89.9 .002291 .07
3.6550 1.4012 10.2 -163.7 .002756 .14
3.6512 1.0310 26.0 - 90.0 .002516 .85
1.6415 .6996 24.1 24.4 .002630 .77
3.6279 .0000 2.0 .0 .002630 .01

593.40 2.6025 2.0010 13.8 45.0 .002541 .24
2.6481 1.2645 10.5 68.2 .002507 .14
2.6422 .9132 20.7 48.8 .002580 .55
1.6462 .5638 17.4 116.6 .002592 .39
2.636Z .0000 13.7 .0 .002592 .24
2.9320 2.0367 3.9 160.0 .002458 .02
2.9558 1.2784 2.8 -135.0 .002658 .01
2.9638 .9211 37.5 62.1 .002697 1.90
2.9677 .5836 15.7 119.7 .002809 .35
2.9638 .0000 7.8 180.0 .002809 .09
3.3945 2.0824 15.7 20.6 .002378 .33
3.3350 1.3538 14.1 56.3 .002512 .25
3.3132 .9886 19.5 -143.1 .002564 .49
3.2993 .6114 45.2 -172.6 .002577 2.64
3.2734 .0000 21.5 180.0 .002577 .59
3.7300 2,1102 3.9 180.0 .002378 .02
3.6645 1.4174 35.6 80.5 .002512 1.59
3.6526 1.0184 13.1 -153.4 .002584 .22
3.6566 .7007 26.5 144.0 .002577 .91
3.6189 .0000 9.8 180.0 .002577 .12
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Table 0-I. Rear Smoke Grid Calculations - 1/4 Inch Entrance
with Baffle Spaced 1/4 Inch CContlnued)

Model 32-A, Shot 317

71ME x Y U THETA DENSITY Q
MICROSEC INCHES INCHES FT/$EC DEGREES SLUGS/CUFT LB/SQFT

634.80 2.5891 2.0136 .0 .0 .002'518 .00
2.6085 1.2829 24.3 170.5 *002B63 .70
2.6163 .9109 35.7 116.6 .002575 1.64
2.6047 .5795 8.2 104.0 *002483 .08
2.6163 .0000 Z.0 .0 .0024,83 .00
2.9109 2.0310 20.6 -119.1 *002475 *52
2.9419 1.2907 12.0 180.0 .002657 .19
2.9457 .9496 58.8 99.8 .002565 4.43
2.9341 .6066 28.4 129.3 .002695 1.09
2.9419 .0000 16.0 180.0 .002695 .343.3779 2.0853 7.2 -123.7 .002439 .06
3.3391 1.3915 34.5 e0.0 .002530 1.50
3.3043 1.0310 70.4 96.5 .002529 6.26
3.2616 .6221 25.4 135.0 .002476 .80
3.2636 .0000 12.0 .0 .002476 .18
3.7209 2.0240 17.2 -125.5 *002439 .363.6609 1.4360 26.9 -132.0 .002530 .91
3.6395 1.0252 18.1 173.7 .002529 .41
3.6202 .7151 24.3 170.5 .002476 .733.6162 .00')0 6.0 180.0 .002476 .04

676.20 2.6025 2.0010 21.5 -174.8 .002577 .60
2.62'3 1.2685 12.3 18.4 .002769 .21
2.6263 .9449 15.2 39.8 .002408 .28
2.6442 .5717 19.5 - 36.9 .002665 .51
2.6392 .0000 31.2 .0 .002665 1.30
2.9221 2.0189 9.9 - 11.3 .002487 .122.9439 1.2784 30.5 50.2 .002991 1.39
2.9538 .9787 17.7 83,7 .002404 .38
2.9499 .6055 33.6 54.5 .002603 1.47
2.9479 .0000 19.5 .0 .002603 .503.3906 2.0764 19,9 - 11.3 .002529 .50
3.3409 1.3876 42.8 65.8 .002836 2.59
3.B052 1.0581 38.7 49.1 .002466 1.85
3.2814 .6293 51.8 19.8 .002611 3.51
3.2854 .0000 23.4 .0 .002611 .72
3.7201 2.0963 23.8 - 55.0 .002529 .72
3.6467 1.3975 31.5 - 68.2 .002836 1.41
3.6347 1.0203 17.4 26.6 .002466 .383.632S .7047 25.4 - 22.6 .002611 .14
3.6129 .0000 31.2 .0 .002611 1.27
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Table D-I. Rear Smoke Grid Calculations - 1/4 Inch Entrance
with Raffle Spaced 1/4 Inch (Continued)

Model 32-A, Shot 317

TIME x Y U THETA CENSITY Q
HICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

717.60 2.5678 2.0116 2.8 45.0 .002422 .01
266202 1.2868 26.8 63.4 .002375 .85
2.6279 .9205 35.3 - 42.7 .002546 ,.59
2.6202 .5678 20.1 84.3 .002474 .50
2.6473 .0000 10.0 .0 .002474 12
2.9205 2.029i 28.0 .0 .002573 1.01
2.9612 1.3140 19.0 71.6 .002540 .46
2.94T7 .9671 52.6 - 81.3 .002359 3.26
2.9535 .6337 2Z.6 45.0 .007475 .63
2.9612 .0000 18.0 .0 .002475 .40
3.3973 2.0814 17.1 20.6 .002520 .37
3.3556 1.4302 12.0 *0 .002662 .19
3.3295 1.0601 28.4 - 50.7 .002538 1.02
3.3101 .6395 31.0 14.9 .002527 1.22
3.286A .0000 17.0 .0 .002527 .16
3.7345 2.1047 24.4 35.0 .002520 .75
3.6725 1.4070 28.4 50.7 .002662 1.07
3.6550 1.0329 31.6 18.4 .002538 1.27
3.6434 .7054 23.4 20.0 .002527 .69
3.6492 .0000 20.0 .0 .002527 .50

759.OC 2.6045 2.0030 3.9 .0 .002570 .02
2.6362 1.2923 9.9 16e.7 .002422 .12
2.6521 .9211 33.7 100.0 .002853 1.62
2.6462 .5916 18.0 40.6 .002497 .40
2.6481 .0000 .0 .0 .002497 .00
2.9499 2.0189 7.0 -146.3 .002533 .06
2.9499 1.2963 27.2 -111.0 .002548 .94
2.9618 .9270 18.0 - 49.4 .002635 .43
2.9658 .6213 6.2 108.4 .002524 .05
2.9658 .0000 .0 .0 .002524 .00
3.4065 2.0824 16.1 ".0 .002505 .32
3.3529 1.3876 33.2 - 3.4 .002644 1.46
3.3231 1.0362 29.8 -121.6 .002550 1.13
3.3112 .6372 34.9 -116.6 .002584 1.57
3.2973 .0000 7.8 180.0 .002584 .08
3.7400 2.1102 19.9 -168.7 .002505 .50
3.6645 1.4194 16.1 -104=0 .002644 .34
3.66'5 1.0303 33.4 - 96.7 .002550 1.42
3.6546 .7127 12.3 - 71.6 .002584 .20
3,6320 .0000 .0 .0 .002584 .00
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'fable D-II. Rear wke Grid Calculations - 1/4 Inch Entrance
with Baffle Spaced 1/4 Inch (Continued)

Model 32-A, Shot 317
* TIME x y U THETA CENSITY QMICROSEC INCHES INCHES FT/SEC GEGREES SLUGS/CUFT L8/SOFT

800.40 2.5717 2.0616 14.1 81.9 .002431 .242.6105 1.2888 24.3 9.3 .002459 .732.b221 .9535 44.2 71.6 .002529 2.472.6337 .5795 46.0 - 2.5 .002502 2.652.61-73 .0000 16.0 .0 .002502 .322.10147 2.0252 25.3 71.6 .002395 .762.9516 1.2889 14.0 .0 .002668 .262.9593 .9535 46.5 64.5 .002543 2.752.9516 .6395 34.0 .0 .002606 1.502.9612 .0000 2.0 .0 .002606 .013.4128 2.0853 24.1 - 48.4 .Ou2581 .753.35&? 1.3973 20.6 60.9 .002588 .553.3140 1.0349 4.0 .0 .002475 .023.2946 .6085 33 1 - 65.0 .002511 1.373.2791 .0000 4.0 180.0 .002511 .023.7151 2.1008 25.0 61.4 .002581 .813.6686 1.3915 24.1 4.8 .002588 .753.6512 1.0000 37.7 - 58.0 .002475 1.?63.6473 .6938 4.5 - 63.4 .002511 .033.6492 .0000 8.0 180.0 .002511 .0884..6b 2.6065 2.0169 41.0 - 25.3 .002524 2.122.6600 1.2963 47.5 9.5 .002731 3.072.6660 .9628 54.9 6.1 .002520 3.822.6918 .5896 79.0 15.8 .002614 8.162.6640 .0000 58.5 .0 .0U2614 4.472.9578 2.0427 30.3 - 14.9 .002541 1.162.9638 1.2963 18.4 - 32.0 ,002704 .462.9816 .9687 24.7 - 18.4 .002511 .762.9995 .6213 40.2 - 22.8 .002684 2.172.967? .0000 29.3 .0 .002684 1.153.4223 2.0645 19.5 -143.1 .002503 .483362.3 1.4055 26.5 107.1 .002357 833.3270 1.0362 17.7 - 6.3 .002530 .393.325t .6074 42.2 33.7 .002726 2.433.2933 .0000 44,9 .0 .002726 2.743.7519 2.1320 47.5 Q,5 .002503 2.r73.6883 1.421b 41.0 92.7 .002357 1.9d3.6844 .9985 18.4 58.0 .002530 .433.6566 .7087 16.7 67.4 .002726 .383.6248 0000 7,8 180.0 .002726 .08
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Table D-II. Rear Smoke Grid Calculations - 1/4 Inch Entrance
with Baffle Sp•ced 1/4 Inch (Continued)

Model 32.A, Shot 317

TIME Y T THETA DENSITY 0MICROSEC INCHES INCHES FTISEC CEREES SLUGS/CUFT LBOSQFT
883.20 2.6085 1.9942 58.2 - 22.2 .002620 4.442.6570 1.2965 46.6 46.7 002713 ;.952.6764 .9593 60.1 3.8 .002862 5.162.7093 .6008 46.6 31.0 .002795 3.032.7054 .0000 READINGS INVALID"2.9418 2.0174 39.4 - 24.0 *002660 2.062.9671 1.2791 72.7 69.1 .002646 7.002.9826 .9457 33.9 45.0 .002624 1.512.9884 .6240 40.5 20.2 *002538 2.062.9903 .0000 81.9 .0 .002538 8.523.3973 2.0736 55.4 25.6 .002462 3.783.3469 1.4225 79.0 69.3 .002438 7.62

3.3314 1.0329 READINGS INVALID3.3295 .6318 READINGS INVALID3.3236 .0000 READINGS INVALID3.7616 2.1085 31.3 - 63.4 .002462 1.203.6667 1.4322 34.1 20.6 .002438 1.423.6609 1.0155 50.5 71.6 .002704 3.453.6531 .7093 17.2 - 35.5 .002749 .413.6415 .0000 24.0 .0 .002749 .79924.60 2.6600 1.9950 19.5 36.9 .002891 .552.6918 1.3300 36.3 36.3 .002618 1.722.7256 e9667 63.0 73.8 .002728 5.412.7315 .6134 54.2 37.7 READINGS INVALID
NO READING2.9935 2.0268 34.6 16.4 .002777 1.662.9896 1.3638 18.2 59.0 READINGS INVALID3.0055 .9926 43.3 54.2 READINGS INVALID3.0372 .6352 48.2 31.8 READINGS INVALID3.0491 .0000 46.8 .0 READINGS INVALID3.4720 2.0883 48.8 - 2.3 .002769 3.303.3906 1.4789 19.6 5.7 READINGS INVALID

NO READING
NO READING
NO READING
3.7658 2.1042 27.9 155.2 .002769 1.083.7201 1.4333 27.7 - 39.3 READINGS INVALID3.7002 1.0462 52.7 92.1 READINGS INVALID3.6705 .6988 14.2 74.1 READINGS INVALID3.6486 .0000 15.6 .0 READINGS INVALID
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Table D-I0. Rear Smoke Grid Calculations - 1/4 Inch Entrance
with Baffle Spaced 1/4 Inch (Continued)

Model 32-P., Shot 317

TIME x y U THETA CENSITY 0MICROSEC INCHES iNCHES FT/SEC CE?'REES SLUGS/CUFT LB/SOFT

966.00 2.6240 2.0058 7.2 - 56.3 .002627 .07
2.6860 1.3178 34.0 40.2 .002712 1.57
2.6938 1.0194 36.7 22.4 .002702 1.62
2.75i9 .6337 60.5 24.1 .002904 5.85
2.7965 .0000 READINGS INVALID
2.9767 2.0271 10.0 180.0 .002769 .14
3.0019 1.3372 35.6 - 51.8 .002674 1.69
3.0078 .9806 25.0 - 28.6 .00287.5 .90
3.0291 *6492 21.2 48.8 .002766 .62
3.0368 .0000 24.0 .0 .002766 .80
3.4457 2.0717 25.6 -141.3 .002696 .88
3.3663 1.4244 69.4 -101.6 *002734 6.58
3.3450 1.0349 READINGS INVALID
3.3333 .6570 READINGS INVALID
3.3275 .0000 REAiINGS INVALID
3.7364 2.1202 32.0 176.4 .002696 1.38
3.6880 1.4147 46.6 -133.3 .002734 2.97
3.6589 1.0678 14.1 171.9 .002715 .273.6570 .7229 27.8 69.0 .0u2621 1.01
3.6570 .0000 34.0 .0 .002621 1.51

1007.40 2.6640 1.9891 12.5 141.3 .002976 .23
Z.7176 1.3519 33.2 130.2 .002746 1.51
2.7593 .9806 27.9 - 12.1 .003201 1.25
2.7891 .6392 40.0 43.0 .002896 2.32
2.8189 .0000 READINGS INVALID
2.-836 2.0268 11.4 149.0 .002734 .18
3.0114 1.3360 13.1 -153.4 .002753 .24
3.0273 .9806 2.0 .0 .00287; .01
3.0511 .6511 19.6 - 5.7 002O93 .52
3.0730 .0000 27.3 .0 .002693 1.00
3.4521 2.0725 9.9 -168.7 .002744 .14
3.3767 1.4114 9.8 - 36.9 .002950 .14
3.3787 1.0640 12.3 - 18.4 .002865 .22
3.3608 .6928 38.4 - 24.0 .002582 1.91
3.3568 .0000 44.9 .0 .002582 2.60
3.7340 2.1062 15.7 - 60.3 .002744 .34
3.6883 1.3995 27.3 - 90.0 .002950 1.10
3.6864 1.0481 55.1 - 67.1 .002865 4.34
3.6804 .7246 21.0 21.8 .002582 .57
3.6824 .0000 13.7 .0 .002582 .24
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Table D-l. Rear Smoke Grid Calcuations - 1/4 Inch Entrance

with Baffle Spaced 1/4 Inch (Continued)

Model 32-A, Shot 317

TIME x Y U THETA CENSITY Q
HICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

1046.e0 2.6143 2.0136 50.9 168.7 .002604 3.38
2,6647 1.3430 49.9 126.9 .002698 3.37
2.7209 1.0136 12.2 99.5 .003025 .22
2.7610 .6609 28o6 65.2 READINGS INVALID
NO READING READINGS INVALID
2.9671 2.0329 20.6 -150.9 .002669 .56
2.9903 1.3314 27.8 -120.3 .002533 .99
3.0097 .9806 20.9 106.7 .002705 .59
30o.P4 .6473 14.1 45.0 .002657 *27
3,0640 .0000 14.0 .0 .002657 .26
3.4360 2.0690 20.0 143.1 .002607 .52
3.3740 1.4186 16.4 49.4 .002636 .45
3.1566 1.0310 6.0 - 89.9 .0029L6 .09
3.3682 .t415 36.5 - O0.5 .002833 1.89
3.3721 .O00O 10.0 .0 .002038 .14
3.7442 2.1066 14,.4 - 56.3 .002t07 .27
3.6880 1.3876 .0 .0 .002636 .00
3.6802 1.0174 17.9 153.4 .002916 .47
3.6764 .7306 17.2 144.5 *Ou2638 .42
3.6705 .0000 26.0 160.0 .002838 .96

1010.20 2.6144 1.9990 45.7 -160.0 .002822 2.94
2.6878 1.3916 32.3 115.0 .002789 1.45
2.7573 .9926 30.3 75.1 .003259 !.49
2.80i0 .6650 32.3 65.0 READINGS INVALID
ND READING READINGS INVALID
2.965A 2.C169 31.2 180.0 .002615 1.27
2.9975 1.3122 20.7 138.B .002723 .59
3.0213 1.0005 7.8 - 89.9 .00266? .08
3.0610 .6610 42.6 

7 4
.1 .002786 2.53

3.0868 .O0O0 5.9 .0 .002796 .05
3.4362 2.0844 16.6 135.0 .002703 .37
3.3886 1.4253 17.6 90.0 .003023 .47
3.3787 1.0561 34.6 73.6 .002936 1.75
3.3667 .6571 16.1 104.0 .002881 .37
3.3667 .0000 3.9 180.0 .002881 .02
3.7419 2.0943 5.9 180.0 .002703 .05
3.68e3 1.3995 28.4 74.1 .003023 1.22
3.6705 1.0561 70.6 83.7 .002936 7.33
3.6665 .7345 37.0 71.6 .002881 1.97
3.6566 .0000 2.0 .0 .002881 .01
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Table D-1t. Roea Smoke Grid Calculations - 1/4 Inch Entrance

With Baffle Spaced 1/4 Inch (Continued)

Model 32-A, Shot 317

TIME x Y U THETA DENSITY 0
MJCROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

113t.60 2.5717 1.9931 34.5 -170.0 .002615 1.60
2.6512 1.3721 26.0 180.0 .002706 .91
2.726T 1.0426 97.3 109.2 .003353 15.87
2.7946 .6899 73.5 67.6 .002963 8.00
2.8624 .0000 READINGS INVALID
2.9360 2.0329 26.8 153,4 .002594 .93
2.9748 1.3450 52.1 94.4 .002457 3.33
3.0097 .9729 46.6 80.1 .002347 3.10
3.0601 .6080 53.8 42.0 .002633 3.93
3.0698 .0000 42.0 .0 .002653 2.34
3.4244 2.0814 10.2 - 76.7 U002613 .14
3.3740 1.4360 36.7 67.6 .002836 1.92
3.3663 1.0640 12.2 80.5 .002655 .20
3.3643 .6570 34.1 20.6 .002647 1.54
3.1682 .0000 40.0 .0 .002647 2.11
3.7384 2.1066 14.1 45.0 .002613 .26
3#6957 1.4:47 46.5 64.5 .002836 3.06
3.6880 1.0872 41.1 29.1 .002655 2.25
3.6880 .7655 24.4 55.0 .002647 .79
3.6725 .0000 22.0 .0 :002647 .64

1173.00 2.5906 1.9931 31.2 180.0 .002765 1.35
2.6620 1.3916 39.0 90.0 .002862 2.18
2.7256 1.0039 18.4 93.7 .002920 8.97
2.8288 .7325 71.0 52.8 PEADINGS INVALID
NO READING READINGS IhVALID
2.9419 2.0288 2P.2 -111:0 .002640 .97
2.9935 1.3638 48.9 94.6 .002579 3.09
3.0293 1.0462 72.8 69.6 .002699 7.,6
3.1007 .6968 52.5 21.8 .002738 3.78
3.1285 .0000 70.2 .0 .002738 6.75
3.4382 2.0744 1S.6 - 90.0 .002807 .34
3.'025 1.4591 4..6 66.8 .002673 Z.65
3.3806 1.0680 43.6 63.4 .002855 2.72
3.3985 .6690 49.7 25.6 .002993 3.70
3.4065 .0000 56.6 .0 .002993 4.79
3.7519 2.1042 9.9 -101.3 .00280? .14
3.7082 4412 61.1 73.3 .002673 4.99
3.7062 1.0759 29.5 7.6 .002855 1.24
3.6804 .7543 19.9 - 11.3 ,002993 .59
3.6784 -.0000 .0 .,0 .002993 .00
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Table D-U. Rear Smoke Grid Calculations - 114 Inch Entrancd
with Baffle Spaced 1/4 Inch (Continued)

Model 32-A. Shot 317

TINME X Y U THETA DENSITY 0

NICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

1214.40 2.5407 1.9981 68.2 175.0 .002870 6.67

2.6512 1.4109 83.4 136.0 .002833 9.84

2.7209 1.1202 90.7 97.6 .002912 11.98

2*8372 .7461 54.3 72.9 READINGS INVALI[
NO READING READINGS INVALID
2.9264 2.0078 49.0 -168.2 .002769 3.32

2.9709 1.3934 54.5 118.4 .002450 3.64

3.0349 1.0407 73.9 9105 .002638 7.21

3.1085 .7074 54.5 81.6 .002655 3.95

3.1395 .0000 READINGS INVALID
3.4244 2.0659 74.0 -176.9 .002894 7.93

3.3915 1.4767 23.4 160.0 .002586 .71

3,3857 1.1027 30.0 90.0 .002622 1.18

3.4089 .6733 3a.2 96.0 .OO3007 2.19

3.4244 .0000 18.0 180.0 .003007 .49

3.7364 2.0969 34.0 151.9 .002894 1.67

3.7132 1.4729 39.6 135.0 .002586 2.02

3.7171 1.0911 44.0 129.5 .002622 2.54

3.7074 .7616 26.0 9'.4 .003007 1.02

3.6725 .0000 10.0 .0 .003007 .15

1 2 55.60 2.5132 1.9990 76.2 -177.1 .002822 8.19

2.6025 1.4491 97.1 157.6 .003024 14.25
2.7136 1.1732 55.2 135.0 .002718 4.14

2.8447 .7841 45.9 77.7 READINGS INVALID

NO READING READINGS INVALID
2.8943 2.0169 76.3 175.6 .002840 8.27

2.9677 1.4114 58.0 160.3 .002741 4.61

3.0273 1.1196 72.8 110.4 .002730 7.24

3.1087 .7504 60.5 110.8 READINGS INVALID

NO READING
3.3648 2.0705 44.9 -177.5 .002698 2.72

3.3806 1.4670 34.6 163.6 .002933 1.75

3.3806 1.0978 21.5 174.8 .002969 .69

3.3945 .7067' 86.6 104.3 .102720 10.19

3.3886 .0000 9.6 180.0 .002720 .13

3.7221 2.1201 9.9 -168.7 .002698 .13

3.6804 1.4690 41.3 -160.7 .002933 2.50

3.6784 1.1097 34.6 163.6 .002969 1.77

3.6784 .7801 27.9 155.2 .002720 1.06

3.6883 .0000 15.6 .0 .002720 .33
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Table D-1. Rear Smoke Grid Calculations - 1/4 Inch Entrance
with Baffle Spaced 1/4 Inch (Continued)

Model 32-A, Shot 317,

ILK y u META tErSITy"MICRosrc Iitv S IClirs FT/S:C CFGqEES SLULO/CUFT Ll/SfFT

129'. 1; ?.46,!1 1.91-2 7a.1 -: OV 02669 8.762.562u 1.4477 30.5 l4=*4 .U2 .354 1.39. 8 2 . 1 5 P 9 7 .2 O U -9 .0 9 3 . 0
2.•4t9 .7907 36.9 20.- REACINGS INVALID'10 i4Ar)ING lEACINGS INVALID2. -06 :.0106 19.0 162.6 .00667 .4P2.17 1.4"12 1.6 127.6 .OU251'4 ..0097 1.IU 5 12.6 59.0 .0o291 .23!-uS'? .7o3& 12.5 47,5 .C02355 1.263. iZ40 .0000 'tEAOINGS INVALID
3. .796 Z.044o 64.2 30~ .02762 3.67. S± 1.4464. 13.4 153.L .002716 .243.9603 ;I 4.0l 9'.a .OU302d 2.95'.3976 .76.5 46.6 4A.- .Oua70 1.953.4147 .0000 RFAOINGS INVALID1.7267 2.0930 26.0 32.5 .002762 .94

I6• •OOk 20.. 11.1 .003029 16'.
2.6522 .7733 Zý.3 - q.7 .Ou2708 ..3.9PO .0000 REAUINGS INVALID,3;E.60 _.4.57 1.9931 6a.7 -72.5 .Ou2o7,A 0.322.5767 '.4650 47.e 1300. *OOPZs-a •1:
:.7097 -. 1792 20.5 126.0 .0O2962 *.04?.39R3 .3020 3".2 94.3 690AINGS INVALIDNO RFAI)ING kEAGINGS IN.VALID
2.P764 2.0243ý 24.? -114 02t4S .81.Y479 ..4372 3.6 106. .00279? 2.67

.0333 1.1295 !. 2-.o .Oub79 .103.,305 *77'2 J.3 q.7 REAQINGS INVALID'40 READING kEA•INGS INVALIP3.4203 2.0744 12.3 15.4 .002e58 .22'.3687 1.4730 i.; -108.4 .002891 .223.1846 1.14:4 2S.4 4.. *0u2855 .923.ý'63 .73E5 2Y.3 - 3.& R•EAINGS INVALID"10 REAUING REAIIINGS INVALID3.7439 2.134E 5.9 - 89.9 .002658 .053.6624 1.486e 52.5 - 74.; .062891 3.993.49P3 1.1136 27.6 a.I .0u2855 1.093.TO-2 .7762 22.1 *5.0 READINGS INVALID
.40 RFAOING
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Table D-I1. Rear Snole Grid Calculation - 1/4 Inch Entrance

with Baffle Spaced 1/4 inch (Coninued)

Model 32-A, Shot 317

TIME X Y U THETA DENSITY
NICROSEC INCHFS INCHES FT/SEC DEGREES SLU4bS/CUFT L4/SOFT

1380.00 2.3973 1.9864 4&.1 -. 71.6 .0U2772 1.70
2.5213 1.4709 8B.1 152.8 .002566 8.86
2.6667 1.1802 69.2 133.6 .002s3i o.79
2.8508 .8295 95.7 119.? READINGS INVALIN
NO READING READINGS INVALID
2.8275 2.0056 65.1 -162.1 .0u2619 5.55
Z.9070 -. 4457 52.8 150.5 .002410 3.36
3.0174 1.1124 14.5 76.1 .0O2941 .31
3.1376 .7713 53.1 70.! READINGS INVALID
NO READING READINGS INVALID
3.3915 2.067a 44.0 177.4 .002598 2.35
3.3547 1.4748 21.2 131.2 .002924 .66
3.3895 1.1066 6.3 161.6 .00M121 .06
3.4167 .7597 13.4 63.4 READINGS INVALID
NO RFADING READINGS INVALID
3.7267 2.0691 50.4 -146.3 .002598 1.30
3.6880 1.4089 Z.0 89.7 .002924 .01
3.7112 1.1047 10.2 -168.7 .003Z21 .16
3.6977 .7889 '40.7 101.3 READINGS INVALID
3.6996 .0000 READINGS INVALID

2421.40 2.3921 1.9891 45.9 -!67.7 .002891 3.05
2.5032 1.5027. 74.5 132.9 .002645 7.35
2.6620 1.2208 86.6 112.5 .002847 :0.67
2.9526 .8854 69.8 54.1 READINGS INVALIO
NO READING REAUINGS INVALID
2.8149 2.0050 lt.4 -122.0 .002642 .45
2.9022 1.4630 39.2 95.7 .002620 2.01
3.0372 1.1434 58.2 39.6 .003013 5.1!
3.1484 .8238 84.4 56.3 READINGS INVALID
NO RFADING READINGS INVALID
3.3846 2.0764 24.1 -104.0 .002861 .83
3.354e 1.4888 36.0 102.5 .002778 1.80
3.3787 1.1434 23.4 90.0 .0"3151 .8o
3.4342 .7504 9.6 .0 READINGS INVALID
NO READING READINGS INVALID
3.7022 2.1062 13.8 -135.0 .00286l .27
3.6824 1.4888 62.4 90.0 .002?76 5.41
3.6883 2.1117 26.2 116.6 .003151 i.08
3.5963 .8159 41.7 79.2 READINGS INVALID
NO READING
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Table D-f. Rear Smoke Grid Calcuktlons - 1/4 inch Entrance

with Baffle Spaced Ie Inch (Continued)

Model 32-A. Shot 317

TIPS x Y U TI'tTS CENSITY 0
rICROSiC 1911*s I•CHES FT/SlC CE!0E3S SLUGS/CUFT L/SOFT

46.Ru Z.' Z7 1.97,7 70.o -160.0 .0u2S46 7.00
2.'f7fl9 1.25 Z52 55.5 370.; .u2389 33.6eZ.•t7 t .2 17 47.2 !z6.4 .002o14 2.93
2.5915 .3d57 6A.5 I0'.4 SEA0INGS INVALID

0 READING READINGS INVALID
2.tl7P 1.990i Z.0 .0 .0029c2 .01
.40311 1.4845 47.2 36.4 .00252Z Z.80

1.0620 1.1.12 70.0 91.6 .00W6 8.65
16I .0

4
11 74.3 36.s READINGS INVALID

40 kFAiAIIIG READINGS INVALID
3.3857 2.0446 1'.' - 3.7 .00263?7 .30
.1l69 ?.507 67.6 71.0 .002725 6.23

3,A9 .j29; 3..e 40.6 .003&45 2.13
;.4264 .7•v7 56.3 39.. READINGS INVALIO
"10 REAUING RE&LINGS INVALID
;.%7i ".0M9 58.6 - 1.3 .Oo)zee? 2.15
1.6•0 1.4709 30.0 36.' .002725 1.22
,.6996 .. 1279 59.A 70.B .003145 5.55
1.705f- .OcS 53.2 55.7 RKACINGS INVALID
".71-2 .0000 REAUINGS INVALID

*S' 3 .3256 :.9653 109.9 173.9 .0j275S -6.67
,.4764 1.3504 6-.6 15•.1 .OO2465 5.10
?,3'2 1.26Z5 100.9 -Bi.1 .0,)2545 12.96
".12' � .47 1S'.3 1.7. READINGS INVALID
40 RiANING REA•INGS INVALID
2. Z69 2.0050 80.0 1eO.0 .002692 P.25
2.9400 ,4V909 40.0 137.C .002593 2.08
i.0352 1.2129 77.9 l2*.? .0u30i2 v.15
3.2079 .8675 b-.6 61.1 READINGS INVALID
'40 REAUING READINGS INVALID
3.3'65 2.0685 34.1 121.0 .002999 L.75
1.3767 1.52 ! 15.6 90.0 .002800 .34
3.4065 1.1672 tO.5 69.2 .003238 *.93
3.4779 .7861 61.2 30.7 READINGS INVALID
'40 READING READINGS INVALID
3.7380 2.09Z3 20.7 'n.s .00z999 .64
3.7062 1.5067 23.5 94.? .002z00 .77
3.7082 Z.1672 Z6.0 !03.0 .003238 1.10
3.7261 .8596 34.9 63.4 READINGS INVALID
NO READING
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Table D-f1. Rear Smoke Grid Calculations - 1/4 Inch Entrance
with Baffle Spaced 1/4 Inch (Continued)

Model 32-A, Shot 317

TIPE x Y U THrTA CENSITY
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LS/SOFT

!545.60 2.2442 1.9884 124.3 jT.4 .002840 2,..93
2.4147 1.5562 60.4 145.0 .UU2645 4.82
2.5678 1.3353 89.1 116.4 .0020l8 t.34
2.7616 .9690 28.0 t75.9 RfADINGS INVALID
NO READING READINGS INVALID
2.7384 1.9903 93.6 -168.9 .002390 11.75
2.3740 1.5116 84.2 157.7 .002358 9.07
3.0219 1.2151 75.9 116.6 .003044 c.7P
3.2151 .8973 19.0 108.4 REACINGS INVALID
NO READING READINGS INVALID
3.3682 2.0736 Z2.3 -153.4 .002752 .69
3.3469 1.5252 22.3 169.7 .003050 .76
3.4109 1.1810 74.2 85.. .003420 4.41
3.4787 .7907 26.0 67.4 READINGS INVALID
40 READING READINGS INVALIU
3.7306 2.0950 6.3 71.6 .002752 .05
3.6860 1.4942 22.6 146.3 .003050 .71
3.6918 1.1531 l.O0 .0 .003420 .17
3.7209 .8605 16.0 .0 READINGS jNVALID
3.7306 .0000 REAUINGS IhVALID

1587.00 2.2035 1.9752 116.1 -17203 .003027 20.41
2.4258 1.5841 109.1 151.1 .003054 18.18
2.59'5 1.3459 112.3 159.7 .002020 12.74
2.7970 .9707 122.4 149.3 READINGS INVALID
NO READING READINGS INVALID
2.7256 1.9871 66.3 -17e.3 .002743 6.04
2.8625 1.5226 85.5 145.2 .002773 10.13
3.0015 1.2b04 114.7 138.4 .002409 15.84
3.2020 .8854 63.5 169.4 READINGS 14VALID
NO READING READINGS INVALID
3.3767 2.0586 33.3 *-159.4 .002946 1.64
3.35&8 1.5563 59.9 109.0 .003064 5.48
3.4124 1.2407 47.0 94.8 *003036 3.35
3.4878 .8099 56.9 67.8 REACINGS INVALID
NO READING READINGS INVALID
3.7400 2.0983 14.9 156.8 .002946 .33
3.6883 1.5186 5L.8 70.2 .003064 4.12
3.7181 1.1672 50.3 54.5 .003036 3.85
3.7419 .8596 27.6 8.1 READINGS INVALID
3.7280 .0000 REAOINGS INVALID
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Table D-11. Rear Smoke Grid Calculations - 1/4 Inch Entrance
with BaLfle Spaced 1/4 Inch (Continued)

Model 32-A, Shot 317

1 E Y IU T11FTA UENSITY
41CRuSIC INIIES INCHiS FTISEC CEGREES SLUGS/CUFT LB/SGFT

1628.40 2.1298 1.9729 91.7 -159.5 D0U3U23 12.70
2.-198 1.o0i5 114.0 177.1 .002507 .7.46
2.'832 -. 3740 103.1 171.1 .001845 9.82
2.6570 1.03:0 174.5 !50.5 REACINGS INVALID
:10 READING READINGS INVALID
2.6725 !.988P 113.7 -169.9 .002809 18.14
2.043 1.5601 67.6 152.9 .002297 4.81
2.Q360 1.29U7 86.1 5t.2 .0O2711 8.1q
3.1531 .40d9 READINGS INVALIO
10 READING REAOINGS INVALID
3.1372 2.0620 Ib.0 160.0 .002828 .36
3.3275 5.581. 34.9 113.6 .0026S8 .64
3.4070 1.2326 53.a 74.9 .003093 4.48
:.5000 .S430 13!.q 40.7 READINGS INVALID
No READING READINGS INVALIU
!.7.71 7.1OO0 6.? 16i.6 .002828 .06
3.7033 1.5426 2o.

0  
57.5 .0026B9 .91

?.7229 1.1938 41.2 50.9 .003093 2.6Z
3.74C1 .do43 25.6 51.3 REACINGS INVALID
P40 REA0ING

ltbq.30 2.1161 :.9434 :145. -173.8 .0u32C0 4.77
2.3087 1.5901 8:.1 -152.8 .002740 9.02
2.4913 1.3618 50.6 -152.4 READINGS INVALID
2.6&12 .. 0561 107.7 137.9 READINGS INVALID
14D RFADING READINGS INVALID
2.61" t.9672 107.1 -169.5 0U2o48 15.19"2.7851 1.5o23 72.2 17U.5 .0u2403 6.26
2.9221 -31.Z2 83.6 149.9 READINGS INVALID
NO READING
'40 READING READINGS INVALID
3.!605 7.05e6 24.R -135.0 *Ou2933 .90
.3409 1.5881 2.0 89.7 .003078 .01

3.4263 1.2923 70.7 65.6 .003771 9.4-
3.5871 .e953 99.0 32.1 READINGS INVALID
•0 RoEADING REAOINGS INVALID
3.7310 2.1002 24.7 -161.6 .002933 .89
3.7022 1.5404 26.0 103.0 .003078 -. 04
3.7439 1.1990 56.7 63.4 .0377L 6.06
3.7578 .8794 61.2 59.3 READINGS INVALID
3.7&59 .0000 READINGS INVALID
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Table D-UI. Front Smoke Gxid Calculations - 1/4 Inch Entrance with
Baffle Spaced 1/2 Inch

Mcdel 32-8, Shot 321

TIME X y U THET4 CENSITYMZCROSEC INCHES INCHES FT/SEC DEGREES SLUGSJCUFT LB/SOFT
59.80 1.0338 1.9344 8.0 104.0 .002223 .071.0358 1.1531 21.0 - ZI.8 .002335 .521.0099 .85C9 10.0 - 78.7 .002227 .11.9901 .4930 37.1 87.0 .002363 1.61.9602 .0000 13.7 .0 .002363 .221.4095 1.9463 18.5 161.6 .002276 .391.3936 1.1292 1.9 89.9 .002333 .021.3678 .8728 2.8 -135.0 .002258 .011.3479 .5288 8.3 135.0 *002327 .081.3340 .oc0 9.8 180.0 .002327 .111.7018 1.9483 14.1 56.3 *002386 .24"1.?435 1.1014 12.3 71.6 .002454 .191.7356 .8907 8.0 -104.0 .002295 .071.7237 .5805 3.9 180.0 .002294 .021.7157 .0000 2.0 180.0 .002294 .002.0736 1.9662 9.8 143.1 .002386 .112.0835 1.0915 12.5 141.3 .002454 .192.0855 .*9C5 8.7 -153.4 .002295 .092.0915 .6759 8.3 135.0 .002294 .08Z.1034 .Oc0 2.0 .0 .002294 .00101.10 1.0063 1.9313 34.2 - 3.4 .002397 ,.401.0431 1.1398 59.0 - 9.8 .002507 4.371.0005 .8341 33.2 - 25.0 .0024a9 1.36.9753 .5206 35.5 - 47.3 .002396 1.51

.9579 .0000 6.0 180.0 .0u2396 .041.3643 1.9410 14.2 8.1 .002282 .231.3624 1.1263 16.5 - 14.0 .002274 .311.3449 .8689 23.5 - 20.0 .002335 .641.3256 .5302 7.2 - 56.3 .002284 .061.3082 .0000 16.0 180.0 .002284 .291.6642 1.9468 4.0 89.9 .002394 .021.7088 1.1127 16.2 150.3 .002313 .301.7107 .8863 2.8 -135.0 .002484 .011.7010 .5902 8.0 89.9 .002303 .071.6971 .0000 6.0 180.0 .002303 .042.0339 1.9631 16.2 -150.3 .002394 .o12.0532 1.0914 4,5 -116.6 .002313 .OZ2.0552 .9018 8.5 135.0 .002484 .092.0648 .6889 10.0 143.1 .002303 .122.0726 .0000 8.0 180.0 .002303 .07
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Table D-III. Front Smoke Grid Calculations - 1/4 Inch Entrance with
Baffle Spaced 1/2 Inch (Continued)

flodel 324, Shot 321

TIME X Y U TH7T6 UENSITY 0
MICROSEC INCHES INCHES FT/SEC GEGRE0 S SLUGS/CUFT LB/SOFT

142.40 1.0676 1.9324 52.7 2.1 .G02406 3.35
1.0934 1.1431 71.6 - 11.0 .002480 6.36
1.0398 .8370 82.3 - 22.3 .0023C0 7.79
1.0139 .4672 83.9 - 65.2 .002556 8.99
.9543 .0000 11.7 .0 .002556 .IR

1.4235 1.9481 72.3 - 3.1 .002439 b.38
1.4095 1.1252 47.0 - 4.8 .002453 2.71
1.3897 .8648 50.9 - 32.5 .0C2401 3.11
1.3519 .5229 39.1 - 2.9 .002311 1.77
1.3181 .0000 35.1 .0 .002311 1.43
1.7018 1.9523 28.0 12.1 .002406 .94
1.7296 1.1093 22.3 - 15.3 .002426 .60
t.7336 .8887 18.0 - 12.S .002377 .39
1.7237 .b885 23.8 - 35.0 .002301 .65
1.7097 .0000 7.8 .0 .002301 .07
2.0596 1.9583 8.7 - 26.6 .002406 .09
2.0815 1.0875 19.6 - 5.7 .002426 .47
2.0795 .9165 19.2 24.0 .002377 .442.0835 .6819 22.1 - 45.0 .002301 .56
2.0954 .0000 7.8 .0 C002301 .07

183.70 1.0585 1.9332 24.8 14.0 .002387 .73
1.1127 1.1263 77.4 - 16.6 .002560 T.67
1.0760 .8031 96.1 - 34.7 .002553 11.56
1.0102 .4451 54.2 .0 .002507 3.68

.9695 .0000 44.1 .0 .002507 2.44
1.4359 1.9371 57.4 - 12.1 .002539 4.19
1.4088 1.1224 53.5 - 13.0 .002347 3.36
1.3875 .8418 59.8 - 13.6 .002550 4.57
1.3643 .5283 60.2 1.9 .002467 4.47
1.3430 .O0CO 72.2 .0 .002467 6.43
1.6913 1.9526 59.4 - 11.7 .002454 4.33
1.7300 1.1069 53.1 - 10.9 .002386 3.36
1.7281 .8824 41.3 - 22.8 .002346 2.01
1.7204 .5767 45.7 - 15.3 .002374 2.48
1.7049 .00CO 32.1 .0 .002374 1.22
2.0416 1.9642 40.6 8a5 .002454 2.02
2.0726 1.0895 40.6 - 8.5 002386 1.96
7.0726 .9095 48.5 - 29.7 .002346 2.76
2.0803 .6734 43.8 - 15.9 .002374 2.28
2.0803 .0000 16.0 .0 .002374 .31
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Table D-111. Front Scoke Grid Calculations - 1/4 Inch Entrance with

Baffle Spaced 1/2 Inch (Continued)

Model 32.5, 51t 321

TIME x Y U THETA CENSITY 0
MICROSEC INCHES INCHES FT/SEC OEGREFS SLUGb/CUFT LR/SOFT

225.00 1.0915 1.9384 23.8 - 9.5 .002332 .66
1.1670 1.1213 62.5 1.8 .002517 4.92
1.1173 .7833 47.2 - 7.1 .002639 2.94
1.0676 .4672 66.6 5.0 *002433 5.40
.9980 .0000 56.6 .0 .002433 3.90

1.4191 1.9364 32.2 - 16.0 .002433 1.26
1.4612 1.1133 67.1 - 8.4 .002488 5.60
1.4473 .85C9 67.1 8.4 .002602 5.86
1.4115 .5249 74.? - 26.6 .002513 6.92
1.3897 .0000 56.6 .0 .002513 4.03
1.759' 1.94C4 61.6 - 11.0 .002495 4.74
1.7813 1.0994 68.7 - 14.8 .002313 5.45
1.7714 .8728 68.6 - 4.9 .002439 5.74
1.7674 *5765 68.4 1.6 .002412 5.63
1.7416 .0000 70.3 .0 .O02412 5.96
2.0994 1,9642 64.4 .0 .00249; 5.18
2.1213 1.0815 50.2 - 13.5 .002313 2.91
2.1213 .8926 50.7 - 15.6 .002439 3.13
2.1252 .6700 45.6 - 9.9 .002412 2.o50
2.1113 .0000 52.7 .0 .002412 3.35

266.30 1.0818 1.9294 2.0 .0 .002356 .00
1.1746 1.1282 64.2 51-3 .002519 5.19
1.L224 T7973 86.3 35.5 .002a48 8.74
1.0760 .4509 43.3 - 13.4 .002573 2.41
1.0256 .0000 52.1 .0 .002573 3.50
1.4669 1.9294 17.1 20.6 .002407 .35
1.4746 1.1127 61.9 24.9 .002489 4.77
1.4533 .8515 64.1 20.1 .002403 4.94
1.4301 .4954 67.7 - 12.0 .002491 5.70
1.3991 .0000 20.1 .0 .002491 .50
1.7513 1.9410 43.1 27.8 .002476 2.30
1.7958 1.0895 61.1 23.2 .002583 4.82
1.7958 .8766 76.4 23.2 .002564 7.48
1.7881 .5786 79.3 16.1 .002521 7.94
1.7746 .0000 88.3 .0 .002521 9.82
2.1055 1.9642 58.2 - 2.0 .002476 4.19
2.1209 1.0779 40.1 .0 .002583 2.08
2.1209 .8960 69.3 22.1 .002564 6.15
2.1248 .6657 56.7 8.1 .002521 4.06
2.1326 .0000 66.2 .0 .002S21 5.52
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Table D-ill. Front Smoke Grid Calculations - 1/4 Inch Entrance with

Baffle Spaced 1/2 Inch (Continued)

Model 32-3, Shot 321

TIME X Y II THETA C1rSITY C •
MICROSEC INCHFS INCHES FT/SEC OEGREES SLUGS/CUFT &A/S• "

307.60 1.093f 1.9384 19.2 -24.0 .002340 .43
1.2068 1.1710 87.5 51.3 .002454 9.39
1.1869 .8334 a 6,9 27.6 .002239 10.52
1.1093 .4573 78.4 18.9 .002526 * 7.77
1.0497 .OOCO 60.5 .0 .002526 .4.63
1.4950 1.9423 35.2 19.4 .002381 L.48
1.5169 1.1392 60.8 42.4 *CU2459 .. 4.55
L.5070 .8728 69.3 32.3 .002362 - .68
1.4771 .51C9 73.8 37.5 .00226p 8.16
1.40Q5 .OOCO 46.9 .0 .002260 2.48 -
1.7972 1.9602 43.3 7.8 *002'93 ' "2,34
1.8370 1.1233 56.9 31.0 .002594 4.20
1.8410 .9026 60.1 35.a .00A412. A 4.36
L.8429 .5984 63.6 17.9 .002492.. "S.(4
1.8290 .OCO 43.C .0 *002492 2.30 -
2.1571 1.9622 37.3 - 6.0 :002493 1.73
2.1610 1.0815 70.4 19.4 .002594 b8.3 ,
2.1849 .9185 76.0 29.7 .002412 6.97
2.1809 .6779 80.3 18.4 .C02492 8.03
2.1769 .0000 68.3 .0 .002492 5.82

346.90 1.0992 1.9371 18.2 - 6.3 .002482 .41
-1.2288 1.1959 47.7 14.6 .002539 2.89

1.2075 .8418 91.9 36.1 .002476 10.45
1.1495 .4761 113.1 25.? .002507 16.02
1.0856 .00CO 100.3 .0 .002507 12.61
1.4998 1.9410 34.2 - 3.4 .002434 1.42
1.5191 1.1534 56.8 32.0 .002520 4.06
1.5114 dO8e2 51.6 13.5 .002392 3.18
1.4881 .5399 91.5 37.9 .002358 9.87
1.4456 ,OOCO 96.3 .0 .002358 10.93
1.7939 1.9468 36.3 - 6.3 .002509 1.66
1.8442 1.1185 51.1 11.3 .002578 3.37
1.8442 .9115 50.2 - 2.3 .002309 2.91
1.e481 .5980 62.8 26.6 .002306 4.54
1.8171 .0000 50.1 .0 .002306 2.90
2.1422 1.9603 44.8 10.3 ,002509 2.52
2,1867 1.1011 66.4 25.0 .002570 5.68
2.1867 .9328 57.4 24.8 .002309 3.81
2.2003 .6909 77.4 31.2 .002306 6.91
2.2003 .0000 62.2 .0 .002306 4.46
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Table D-Ill. Front Saoue Grid Calculations - 1/4 Inch Entrance with
Baffle Spaced 1/2 Inch (Continued) --

Model 32-B, Shot 321

TIME x Y U THETA CENSITY C
A.ICROSEC INCHES INCHES FT/SEC OEGREES SLUGS/CUFT Ln/SOFT

390.20 1.1113 1.9364 24.1 -Lo6.0 .002347 .68
1.2525 1.1829 39.5 69.8 .002645 2.07
1.2604 .8867 8q.9 55.6 .002529 10.22
1.2107 .5050 94.5 18.1 .002392 1O.6?
1.1491 .OOCO 113.2 .0 .002392 15.31
1.5288 1.94C4 11.0 - 45.0 .002439 .15
1.5646 1.1690 43.7 26.6 .002309 2.20
1.5567 .8847 61.1 26.6 .002698 5.04
1.5487 .5666 71.1 15.9 *002273 5.14
1.5050 .0000 99.6 .0 .002273 11.27
1.8330 1.9563 15.7 29.7 .002476 .31
1.8867 1.1332 50.0 20.6 .002437 3.05
1.8907 .9006 49.2 6.8 .002569 i.10
1.8986 .6262 52.1 13.0 .002296 3.12
1.8787 .OOO 66.4 .0 .002296 5.06
2.2008 1.9702 46.0 12.3 .002476 2.61
2.2207 1.1093 31.5 7.1 .002437 1.21
2.2366 .9423 38.9 - 17.5 .002569 1.94
2.2465 .7177 37.6 9.0 .002296 1.62
2.2386 .0000 29.3 .0 .002296 .98

431.50 1.0760 1.9313 2.0 - 89.7 .002420 .00
1.2424 1.2327 70.5 75.2 .002618 6.51
1.2579 .9153 64.0 48.8 .002333 4.77
1.2385 .5051 97.6 9.5 .0U2505 11.93
1.1979 .0000 104.3 .0 .002505 13.6?
1.5075 1.9332 14.0 .0 .002438 .24
1.5578 1.1727 53.8 26.6 .002496 3.61
1.5656 .9153 79.0 35.7 .002461 7.69
1.5559 .5593 74.9 - 7.7 .002457 6.89
1.5443 .0000 124.4 .0 .002457 19.00
1.8075 1.9545 19.8 24.0 .002463 .48
1.8907 1.1359 46.5 7.4 .002505 2.71
1.0926 .9173 49.t 14.0 .0025C1 3.08
1.8984 .6096 50.8 - 9.1 .002440 3.15
1.8829 .0000 74.2 .0 .002440 6.72
2.1867 1.9700 9.0 26.6 .002463 .10
2.2177 1.1050 32.3 7.1 .002505 1.31
2.2235 .9211 23.5 - 20.0 .002501 .69
2.2371 ,6967 29.6 - 28.3 .002440 1.07
2.2293 .0000 10.1 .0 .002440 .40
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Table D-I0. Front Smoke Grid Calculations - 1/4 Inch Entrance with

SBaffle 1/2 Inch (Contirued)

Model 32-B, Shot 321

TIMb X Y U THETA cENSIrY 0
MICROSEC INCHFS INCHES FT/SFC CFGREES SLUGS/CUFT LI/SCFT

412.80 1.1113 1.9344 29.C 19.7 .002381 1.00
1.2704 1.2505 94.8 51.8 .002462 1.49
1.3022 .9344 79.3 38.0 .002230 7.01
1.3062 .52C9 120.2 32.4 .002370 17.13
1.2525 .0CCO L09.3 .0 .007170 14.16
1.5427 1.9AC4 14.1 33.7 .002472 .24
1.6123 1.1928 36.3 36.3 .002517 1.66
1.6203 .9304 53.9 43.5 .002537 3.68
1.6223 .5567 77.2 20.7 .00255! 7.62
1.6282 .0000 44.9 .0 .002555 2.58
1.8509 1.9642 27.4 - 4.1 .002563 .96
1.9324 1.1392 25.4 67.4 .002554 .82
1.9384 .9125 35.9 45.0 .002629 1.69
1.9483 .6183 33.4 20.6 .002626 1.46
1.9523 .0000 60.5 .0 .002626 4.81
2.2087 1.9742 7.C 33.7 .002563 .06
2.2575 1.1133 25.C 38.7 .002584 .80
2.2584 .9344 25.0 38.7 .002629 .82
2.2724 .7036 16.7 20.6 .002626 .37
2.2565 .OOCO 25.4 .0 .002626 .85

514.10 1.1030 1.9410 15.3 66.8 .002505 .29
1.2637 1.2598 44.0 114.? .002908 2.81
1,3198 .9637 68.7 83.1 .002555 6.0?
1.3391 .5689 88.5 57.0 .002678 10.48
1.3062 .00CO 108.3 .0 .002678 15.71
1.5191 1.9410 21.6 158.2 .002517 .59
1.5868 1.1940 51.1 115.6 .00273e 3.5A
1.6043 .9521 36.6 99.5 .002580 1.73
1.6275 .5864 59.C 72.2 .002468 4.29
1.5888 .0C00 18.1 .0 .002468 .40
1.8345 1.9526 15.3 -156.8 .002560 .30
1.9003 1.1592 49.5 111.4 .002510 3.08
1.9178 .9424 36.3 96.3 .002476 1.63
1.9294 .6212 34.3 69.4 .002589 1.52
1.9429 .0000 16.C .0 .002589 .33
2.1925 1.9739 10.2 -168.7 .002560 .13
2.2371 1.12C5 22.9 105.3 .002510 ý66
2.2429 .9366 22.1 90.0 .002476 .60
2.2525 .7025 30.7 78.7 .002589 1.22
2.2545 .0000 30.1 .0 .002589 1.17
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Table D-111. Front Smoke Grid Calclations - 1/4 inch Entrance with

Baffle Spaced 1/2 Inch (Continued)

Model 32-8, Shot 321

TIME x y U THETA CENSITY W

MICROSEC INCHES INCHES FT/SEC CEGREES SLUWSICUFT LB/SOFT

556.40 1.1173 1.9483 23.t 175.7 .OU2590 .r2

1.;525 1.2903 90.L 127.1 .002641 10.46

1.31(i1 1.0020 60.9 109.7 .002484 4.13

1.3539 .5944 63.1 68.? .002550 5.07

1.3598 .0000 60.5 .0 .002550 4.67

1.5229 1.9483 28.4 164.1 .002586 L.04

1.5905 1.2386 70C.0 113.0 .002412 t.91

1.6143 .9662 43.0 92.6 .002612 2.41

1.6402 .6123 41.4 70.7 0u2408 2.06

1.6461 .OOCO 68.3 .0 .002408 5.62
1.8370 1.9583 24.7 -161.6 .002628 .80
1.9145 1.1849 23.6 114.4 .002444 .69

1.9344 .9403 22.3 105.3 *002645 .66

1.9602 .6501 50.4 54.5 .002471 3.14

1.9682 .0000 27.3 .0 .002471 .92

2.1988 1.9722 28.0 -151.? .002628 1.09

2.2465 1.1352 15.2 140.2 .002444 .2d

2.2584 .9563 18.4 58.0 .002645 .45

2.2783 .7336 32.7 72.6 .002471 1.32

2.2863 .OOCO 17.6 .0 .002471 .3f

596.70 1.0798 1.9429 58.5 -174.1 ,002661 4.55

1.2095 1.3314 66.4 151.1 .002656 5.86
1.2927 '1.0392 58.6 128.0 .002448 4.20

1.3624 .6270 79.3 69.3 .002475 7.79

1.3662 .OCO 58.2 .0 .002475 1.19
1.4920 1.9487 40.6 -159.8 .002602 2.15
1.5597 1.2579 39.6 149.5 :002605 2.04

1.6023 .9947 58.5 95.9 .002593 4.43

1.6410 .6251 27.0 48.0 .00240ý .87
1.6565 .OOCO 32.1 .0 .002403 1.24

1.8113 1.9448 20.9 163.3 .002666 .58

1.8907 1.1805 12.0 180.0 .002515 .18

1.9119 .9637 48.5 82.9 .002643 3.11

1.9584 .6618 12.7 108.4 .002573 .21
1.9700 .0000 16.0 .0 O0u2573 .33

2.1674 1.9603 9.0 -116.6 .002666 .11

2.2254 1.1301 16.0 - 90.0 .002515 .32
2.2525 .9521 18.2 83.7 .002643 .44

2.2622 .7334 11.3 - 45.0 .002373 .17

2.2719 .OCO0 4.0 .0 .002t73 .02
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Table D-I11. Front Smoke Grid Calculations - 1/4 inch Entrance iith
Baffle Spaced 1/2 Inch (Continued)

Model 32.8, fSt 321

TIME x Y U THETA CENSFTY 0
MICROSEC INCHES INCHES FT/SEC CEGREFS SLUGS/CUFT LB/SQFT

648.00 1.0596 1.9423 62.5 -178.2 .002592 5.06
1.1948 1.3221 64.9 -173.1 .002726 5.74
1.2744 1.0477 72.5 152.7 .002414 6.34
1.3817 .6680 90.1 95.C .002533 10.29
1.4175 .0000 64.4 .0 .00251 5.261.4851 1.9344 77.4 -171.9 .0024RI .95
1.5567 1.2584 42.1 158.2 .002W17 2.49
1.6083 1.0239 39.5 122.9 .002390 1.87
1.6581 .6322 56.3 76.0 .002492 3.96
1.6779 .OGCO 37.1 .0 .002492 1.71
1.8171 1.9642 10.5 111.8 .002514 .14
1.9026 1.1849 17.7 96.3 .003051 .48
1.940.4 .9960 14.9 66.8 U20Z354 .26
1.9563 .6620 20.1 119.1 0U2462 .50
1.9841 .0000 19.5 .0 *0u2462 .47
2.1948 1.9642 11.9 99.5 .002514 .18
2.2465 1.1193 16.8 54.5 .003051 .43
2.2604 .9742 15.2 140.2 .002354 .272.2863 .7256 7.8 - 89.9 .002462 .08
2.2903 0000 7.8 .0 .002462 .08

679.30 1.0179 1.9410 47.7 -157.8 .002480 2.82
1.1456 1.3247 60.3 158.6 .002681 4.88
1.2288 1.0721 72.7 114.4 .002513 6.64
1.3546 .7160 72.5 75.6 .C02255 9.92
1.4301 .0000 READINGS INVALIO
1.4649 1.9448 10.6 158.2 .002418 .14
1.5210 1.2733 35.1 121.0 .002468 1.52
1.4810 1.0276 40.1 126.9 .00716 2.19
1.6546 .6792 56.8 58.0 .002436 3.92
1.6933 *00C0 50.1 .0 .002436 3.06
1.8075 1.9545 26.2 -122.5 .002632 .90
1.8887 1.1979 22.2 95.2 .002482 .61
1.9178 .9773 9.0 153.4 .002621 .11
1.9487 .6792 28.4 45.0 .002560 1.03
1.9894 .0000 20.1 .0 .002560 .51
2.1655 1.9719 32.1 180.0 .002632 1.36
2.2351 1.1437 27.9 69.0 .002482 .97
2.2409 .9618 8.0 .0 .002621 .08
2.2622 .7257 26.8 77.0 .002560 .92
2.2796 .0000 34.1 .0 .002560 1.49
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Table 0-I1. Front Smoke Grid Calculations - 1/4 Inch Entranco with
Baffle SpLced 1/2 Inch (Continued)

Model 32-B. Shot 3Z1

TIME X y U THETA CENSITY
HICROSEC INCHES INCHES FT/SEC DEGREES SLUtS/CUFr LB/SOFT

720.60 1.0159 1.9245 8.7 b3.4 .002485 .09
1.1392 1.3439 79.8 111.5 .002870 9.131.2445 1.1133 99.9 94.5 .002518 12.56
1.3996 .7376 109.S 50.1 READINGS INVALICNO READING
1.4751 1.9384 2.8 135.0 .002576 .01
1.5388 1.2883 46.4 67.8 .002600 2.80
1.5845 1.0557 72.4 76.0 .002522 b.62
1.6879 .6799 72.3 51.6 .002540 6.63
1.7276 .0000 87.9 .0 .002540 9.80
1.8032 1.9423 19.3 -135.0 .002646 .4q
1.9006 1.2068 34.1 66.4 .002575 1.50
1.9324 L.OCO0 66.7 69.4 .002519 5.61
1.9761 .6819 59.8 38.4 .002378 4.25
2.0040 .0000 37.1 .0 .002378 1.64
2.1630 1.9642 5.9 - 89.V .002646 .05
2.2565 1.1451 40.2 76.0 .002515 2.09
2.2684 .9742 44.3 48.6 .002519 2.47
2.2922 .7515 54.7 55.2 .002378 3.56
2.3241 .0c00 27.3 .0 .002378 .89761.90 1.0218 1.9487 25.7 38.7 .002591 .85
1.1166 1.3972 65.3 100.6 .002828 6.03
1.2211 1.1708 68.9 • 81.6 .002551 6.06
1.4243 .7992 101.8 57.9 .002268 11.76
1.5404 .O0CO READINGS INVAL3D
1.4630 1.9468 12.8 -141.3 .002654 .22
1.5385 1.3159 35.1 59.0 .002857 1.76
1.5985 1.0972 58.3 49.2 .002569 4.37
1.6991 .7354 92.4 55.6 .002490 10.62
1.7804 .00GO 84.2 .0 .002490 8.84
1.7939 1.9410 12.2 170.5 .002748 .20
1.9023 1.2288 35.9 63.4 .002678 1.72
1.9410 1.0392 54.6 54.0 .002603 3.87
1.9952 .7160 73.7 45.0 .0U2526 6.87
2.0261 .0000 78.2 .0 .002526 7.732.1655 1.9661 O.z 168.7 .002748 .14
2.2448 1.1824 32.7 100.6 .002678 1.43
2.2700 .9947 31.4 63.4 .002603 1.28
2.2932 .7702 51.1 41.8 .002526 3.30
2.3067 .00CO 44.1 .0 .002526 2.46
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Table D-CZU, Front Smoke Grid Calculations - 1/4 Inch Entrance with
Baffle Spaced 1/2 Inch CCtoninued3

Model 32-B, Shot 371

TINE x y U THETA DENSITY
MICROSEC I1CHES INCHES FT/SEC DFGREFS SLUGS/CUFT LB/SOFT

803.20 1.0358 1.9404 READINGS INVALID
1.1272 1.4076 READINGS INVALID
1.2545 1.1809 READINGS INVALID
1.4533 .8231 READINGS INVALID
NO READING READINGS INVALID
1.4652 1.93C4 READINGS INVALID
1.5567 1.3181 READINGS INVALID
1.6223 1.0994 READINGS INVALID
1.7396 .755 READINGS INVALID
1.8111 .0000 READINGS INVALID
1.7913 1.9443 READINGS INVALID
1.9165 1.2386 READINGS INVALID
1.9642 1.0437 READINGS INVALID
2.0278 .. 7336 READINGS INVALID
2.0815 .00CO READINGS INVALID
2.1531 1.9o62 READINGS INVALID
2.2505 1,1769 READINGS INVALID
2.2823 1.0020 READINGS INVALID
2.3300 .7853 REAuINGS INVALID
2.3678 .OOCO READINGS INVALID

844.50 NO READING
NO READING
NO READING
NO READING
NO READING READINGS INVALID
N0 READING
NO READING
NO READING
NO READING
NO READING
NO READING
NO READING
NO READING
NO RFADING
NO READING
NO READING
NO READING
NO READING
NO READING
NO READING
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Table D-MII/ Front Smoke Grid Calculations - 114 Inch Entrance with

Bafflo Spaced 1/2 Inch (Continued)

Model 32-B, Shot 321

TIME X Y U THETA CNSIIY C
MICROSEC INCHES INCHES FTISEC DEGREES SL'IGS/CUFT LB/SQFT

885.80 1.0159 1.9463 READINGS INVALID
1.0736 1.4115 READINGS INVALID
1.1789 1.2326 READINGS INVALID
1.4453 .9304 READINGS INVALID
40 READING READINGS INVALID
1.4632 1.9483 READINGS INVALID
1.5368 1.3479 READINGS INVALID
1.6421 1.1412 READINGS INVALID
1.7873 .8012 READINGS INVALID
1.9344 .OCOO REAVINGS INVALID
1.8151 1.9523 READINGS INVALID
1.9443 1.2644 READINGS INVALID
1.9980 1.0596 READINGS INVALID
2.0835 .7594 READINGS INVALID
2.1650 .0000 READINGS INVALID
2.2187 1.9563 READINGS INVALID
2.3002 1.1869 READINGS INVALID
2.3221 1.0199 READINGS INVALID
2.3579 .7793 READINGS INVALID
2.4215 .0000 READINGS INVALID

927.10 .9521 1.9410 26.2 -147.5 .002456 .84
.9966 1.4146 48.1 180.0 .003168 3.67

1.0934 1.267S 94.2 153.4 .On2421 10.74
1.3933 .9676 60.2 91.9 REACINGS INVALID
NO READING READINGS INVALID
1.4088 1.9487 25.4 -161.6 .002589 .83
1J.978 1.3604 38.1 108.4 .00284S 2.06
1.5810 1.1843 66.7 105.7 .002854 6.34
1.7823 .8379 79.9 61.-i .002435 1.93
1.9352 .0000 94.3 .0 .002485 11.04
1.7533 1.9487 30.6 -121.6 .0026S9 1.27
1.9178 1.2830 39.4 75.3 .002810 2.18
1.9681 1.0895 55.7 59.7 .002806 4.36
2.0552 .79564 54.2 39.0 .002592 3.81
2.1500 .0000 86.2 .0 .002592 9.64
2.1616 1.9661 8.0 - 89.9 .002699 .09
2.2816 1.20•5 38.3 42.9 .002810 2.06
2.2951 1.0489 56.8 32.0 .002806 4.52
2.3319 .8089 71.9 30.1 .002592 6.70
2.3957 .0000 42.1 .0 .002592 2.30
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Table D-Ir. Front Smoke Grid Calculations - 1/4 Inch Entrance witht Baffle Spaced 1/2 Inch (Continued)

Model 32-B, Shot 321

TIME x y U THETA GENSITY C
PICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

968.40 .9940 1.9324 12.3 161.6 .002568 .20
1.0258 1.4115 64.5 176.5 .003028 6.31
1.0954 1.2744 117.2 169.4 .002425 16.64
1.4433 .99C1 126.2 124.9 REACINGS INVALID
NO READING READINGS INVALID
1.4394 1.94C4 23.6 -138.4 .002674 .74
1.5249 1.3837 56.9 112.2 .002797 4.53
1.6243 1.2048 40.8 73.3 .002717 2.26
1.8250 .8708 69.8 72.1 .0U2312 5.63
2.0278 .OCCO 109.3 .0 .002312 13.82
1.7992 1.9264 4.4 63.4 .002757 .03
1.9543 1.3022 33.2 86.6 .002761 1.53
2.0258 1.1074 43.C 39.5 .002597 2.40
2.1252 .7932 75.1 27.9 .002660 7.50
2.2505 .0000 70.3 .0 .0C2660 6.57
2.2187 1.9483 8.3 - 45.0 .002757 .09
2.3280 1.2127 33.1 45.0 .002761 1.52
2.3698 1.0497 39.8 11.3 .002597 2.06
2.4195 .8151 69.2 21.5 .002660 6.38
2.4632 .0000 78.1 .0 .002660 8.11

1009.70 .9405 1.9448 47.0 140.2 .002507 2.77
.9328 1.4185 122.4 178.1 .002610 19.55
.9792 1.2888 119.3 160.3 .002417 17.19

1.3217 1.0701 137.4 123.7 READINGS INVALID
NO READING READINGS INVALID
1.3914 1.9332 52.1 157.4 .002658 3.61
1.4765 1.4127 69.6 131.5 .002691 6.57
1.5926 1.2230 80.2 121.7 .002877 9.24
1.8036 .9037 82.6 84.4 .002351 8.02
2.0435 .0000 100.3 .0 .002351 11.82
1.7552 1.9526 42.6 138.8 .002743 2.49
1.9197 1.3159 41.1 110.9 .002629 2.67
2.0010 1.1166 69.6 101.6 .002995 7.26
2.1209 .8302 69.2 73.1 .002476 6.92
2.2196 .0000 42.1 .0 .002476 2.20
2.1674 1.96C3 24.2 131.6 .002743 .80
2.3048 1.2308 40.2 87.1 .002629 2.12
2.3338 1.0566 27.9 59.7 .002995 1.16
2.395? .8341 38.9 78.1 .002476 1.88
2.4731 .OOC 48.1 .0 .002476 2.87
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Tabft D-311. Front Smoke Grid Calculations - 1/4 Inch Entrance with
Baffle Spaced 1/2 Inch (Continued)

Model 3Z-B, Shot 321

TIME X Y U THETA CENSIIY Q

NICROSEC INCHES INCHES FT/SEC OEGREFS SL.JbS/CUFT LS/SoFT

1051.00 .9583 1.9622 14.1 146.3 .002412 .24

.9046 1.4155 84.8 -172.1 .003051 10.96

.9841 1.3141 52.7 177.9 .002518 3.50

1.3678 1.1034 127.8 141.2 READIKGS INVALIC

NO READING READINGS INVALID
1.3917 1.9602 51.9 160.2 .002634 3.54

1.4791 1.4354 55.S 140.7 .002994 4.61

1.5825 1.2724 90.4 122.7 .002743 11.22

1.a330 .9523 76.1 91.4 .002373 7.24

2.1272 .0000 READINGS INVALID
1.7674 1.9543 21.8 -169.7 .002729 .65

1.9384 1.3439 35.6 99.5 ,C02750 1.75

2.0119 1.1750 62.0 10?.7 .002697 t.19

2.1451 .8588 46.0 102.3 .002544 2.69

2.2922 .0000 95.7 .0 .002544 11.64

2.2028 1.9662 20.1 -150.9 .002729 .55

2.3300 1.2525 13.8 98.1 .002750 .26
2.3837 1.0736 45.1 107.7 .002697 2.74

2.4274 .8529 30.6 63.4 .002544 1.19

2.5109 .0000 33.2 .0 .002544 1.40

1092.30 .9289 1.9526 44.2 -177.4 C062488 2.41

.8495 1.4069 92.0 -163.5 .0028in 12.0?

.9269 1.2908 111.5 -171.7 .002423 15.06

1.2230 1.1495 307.9 166.1 READINGS iWVALID

NO READING READINGS INVALID
1.3430 1.9507 52.8 -171.3 .002608 3.63

1.4340 1.4475 70.5 165.2 .003034 7.55

t.5443 1.2985 79.C 144.1 ,CU2883 9.01

1.8016 .9811 70.4 110.0 READINGS INVALID

NO READING
1.7339 1.9487 34.1 180.0 .002880 1.67

1.9139 1.35C7 30.6 121.6 .003101 1.45

1.9874 1.1766 43.1 117.8 .0027e8 2.59

2.1113 .8747 49.2 101.8 .002576 1.11

2o3145 .0000 38.1 .0 .002576 1.87

2.1500 1.95C7 20.7 -150.9 .002880 .61

2.3029 1.2443 23.4 121.0 .003101 .85

2.3203 1.0992 50.1 126.9 .002788 3.50

2.4093 .8612 33.1 76.0 .002576 1.41

2.5060 .0000 24.1 .0 .002576 .75
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Table D-Il. Front Smoke Grie Calculations - 1/4 Inch Entrance with
Baffle Spaced 1/2 Inch (Continued)

Model 32-B, Shot 321

TIME X Y U THETA CENSITY 0
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT L8/SOFT

1133.60 .9145 1.9602 22.8 -149.0 .002393 .62
.8171 1.3897 143.2 -152.4 .003171 32.52
.8748 1.2982 126.6 -163.0 .02164 17.34

1.0716 1.1769 236.9 175.7 READIhGS INVALID
NO READING READINGS INVALID
1.3400 1.9523 68.6 -175.1 .002535 5.96
1.4115 1.4533 117.9 160.7 U003081 21.43
1.5189 1.3181 91.3 164.2 .002798 12.18
1.8091 1.0179 196.0 135.0 .002316 44.50
2.1849 .00CO READINGS INVALID
1.7336 1.9543 70.3 180.0 .002802 6.92
1.9225 1.3698 75.9 136.0 .003031 8.74
1.9920 1.2127 80.5 129.1 .002740 8.88
2.1352 .9066 72.3 91.5 .002426 6.33
2.3300 .0000 3.9 180.0 .002426 .02
2.1849 1.9563 40.2 157.2 .002802 ?.27
2.3181 1.2724 71.7 119.4 .003031 7.79
2.3539 1.1133 45.1 95.0 .002140 2.78
2.4354 .8847 48.8 92.3 .002426 2.89
2.5348 .OCO0 17.6 .0 .002426 .37

1174.90 .9095 1.9410 28.4 171.9 .002603 1.05
.7238 1.3411 199.2 -152.4 .002611 51.78
.8070 1.2540 177.6 -154.6 .002819 44.47
.9889 1.1669 203.6 -174.3 READINGS INVALID

NO READING READINGS INVALID
1.2753 1.9448 73.0 164.1 .002672 7.12
1.3237 1.4862 109.5 166.2 .002631 15.76
1.4552 1.3237 115.5 159.7 .003012 20.09
1.6642 1.1185 224.7 139.3 READINGS INVALID
NO READING READINGS INVALID
1.6642 1.9487 52.1 157.4 .002907 3.95
1.8597 1.4030 92.7 141.1 .002839 12.21
1.9371 1.2385 92.7 128.9 .002782 11.96
2.1093 .9463 93.2 108.8 .002326 10.11
2.3106 .OOCO 34.1 .0 .002326 1.35
2.1132 1.9661 89.4 171.0 .002907 11.61
2.2680 1.3062 70.9 135.0 .002839 7.14
2.3164 1.1437 63.3 101.0 .002782 5.58
2.4074 .9095 74.9 105.5 .002326 6.53
2.5235 .0000 32.1 .0 .002326 1.20
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Table D-11. Front Smcke Grid Calculations - 1/4 Inch Entrance with
Bafle Spaced 1/2 Inch (Continued)

Model 32-B, Shot 321

TIRE X Y U THETA CENSITY I
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SCFT

1216.20 .8867 1.9642 60.6 165.1 .002219 4.08
.6421 1.2982 179.2 -147.0 .002881 46.28
.7157 1.2227 202.6 -152.4 .002556 52.45
.8708 1.1571 277.5 -166.2 READINGS INVALIO

NO READING READINGS INVALID
1.2704 1.9722 72.0 167.5 .002459 6.37
1.3062 1.4791 91.8 177.6 .003028 13.32
1.4115 1.3579 149.4 162.5 .002859 31.92
1.6402 1.1630 156.6 144.t READINGS INVALID
NO READING READINGS INVALID
1.6859 1.9742 71.0 172. .003066 7.77
1.8509 1.4274 94.0 147.6 .003222 14.47
1.9344 1.2843 74.8 130.8 .002720 7.60
2.1054 .9940 84.5 123.7 .002212 7.89
2.3638 .0000 37.1 .0 .002212 L.52
2.0974 1.9702 59.7 -168.7 .003066 5.47
2.2684 1.3221 69.0 135.0 .003222 7.68
2.3419 1.1750 41.9 117.8 .002720 2.39
2.4155 .9563 58.9 95.7 .002212 3.83
2.5666 .0000 58.o .0 .002212 3.79

1257.50 .8515 1.9565 34.3 -159.4 .002304 1.35
.5747 1.2443 118.1 -139.8 .002769 19.32
.62S9 1.1611 159.2 -139.1 .002599 12.96
.7218 1.1011 245.8 -152.8 READINGS INVALID

NO READING READINGS INVALID
1.2056 1.9603 101.2 -166.2 .002679 13.72
1.2308 1.4901 106.1 -178.9 .002n61 15.04
1.3140 1.3682 135.1 174.0 .002921 26.66
1.5385 1.2095 191.8 158.5 READINGS INVALID
NO READING READINGS INVALID
1.5946 1.9584 105.3 -162.3 .003051 16.91
1.7804 1.4533 89.7 153.4 .002733 10.99
1.8887 1.2946 62.3 146.8 .002782 5.40
2.0629 1.0160 51.1 115.6 .001956 2.56
2.3474 .0000 READINGS INVALID
2.0552 1.9545 42.5 -160.7 .003051 2.76
2.2196 1.3546 42.9 127.4 .002733 2.52
2.2970 1.1805 27.3 144.0 .002742 1.04
2.4015 .9676 33.6 107.4 G0U1956 1.11
2.5815 .OOCO 86.2 .0 .001956 7.27
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Table D-331. Front Smoke Grid Calculations - 1/4 Inch Entrance witht Baffle Spaced 1/2 Inch

Model 3U-B, Shot 321

TINE X Y U THETA DENSITY Q
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

1298.80 .8549 1.9523 11.4 -121.0 .002389 .tI ..F
.5527 1.2227 123.1 -138.2 .002754 20.85
.5964 1.1193 159.1 -138.5 .002628 33.24
.6541 1.0457 124.2 -126.7 READINGS INVALID

NO READING READINGS INVALID
1.1730 1.9483 62.6 -176.4 .002620 5.13
1.2008 1.4771 84.6 -161.1 .002729 9.76
1.2783 1.3718 84.0 178.7 .002626 9.26
1.4632 1.2326 152.6 159.0 READINGS INVALID
NO READING READINGS INVALID
1.5665 1.9423 74.2 178.5 .002991 8.24
1.7714 1.4672 61.3 149.3 .002759 5.18
1.8827 1.3181 88.8 146.7 .002851 11.24
2.0835 1.0398 98.1 121.2 READINGS INVALID
NO READING READINGS INVALID
2.057T 1.9563 31.8 169.4 .002991 1.51
P.2425 1.3559 27.2 111.0 .002759 1.02
2.3201 1.1909 47.5 109.2 .002851 3.22
2.4056 .9881 55.9 119.2 READINGS INVALID
2.6521 .0000 48.8 .0 READINGS INVALID

1340.10 .8457 1.9468 18.9 148.0 .002320 .42
.4838 1.1630 READINGS INVALID
.5109 1.0566 READINGS INVALID
.6483 1.0C24 READINGS INVALID

NO READING READINGS INVALID
1.1437 1.9565 53.1 169.1 .002613 3.68
1.1514 1.4630 105.t -171.3 .002891 16.10
1.2308 1.3701 102.5 -174.4- .003118 16.47
1.3972 1.2637 121.1 153.4 READINGS INVALID
N0 READING READINGS INVALID
1.5210 1.9603 49.5 158.6 .002925 3.59
1.7281 1.4843 79.9 154.7 .002701 8.61
1.8152 1.3430 120.8 144.t O0C2828 20.63
2.0126 1.0992 137.6 126.7 REACINGS INVALID
N-0 READING READINGS INVALID
2.0242 1.0603 44.2 177.4 .002925 2.85
2.2100 1,3798 68.1 135.0 .002701 6.26
2.2816 1.2250 97.4 122.4 .002828 13.41
2.3745 1.0160 76.6 96.0 READINGS INVALID
2.6299 .0000 12.0 .0 REAOINGS INVALID
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Tabl-. D-111. Front Srmoke Grid Caiculations - 1/4 Inch Entrance with
Baffle Spaced i/a Inch (Continued) 4"

TINE x y U THrTA CENSITYMICROSEC INCHES INCHES FT/SEC DEGREES SLUMS/CUFT L8/SQFT
1381.40 .8390 1.9622 34.1 156.4 READINGS INVALIDNO READING READINGS INVALIDNO READING READINGS INVALID

NO READING READINGS INVALIDNO READING READINGS INVALID
1.1213 1.9581 68.4 -176.7 .002473 5. 91.097T4 1.4612 131.7 -168.0 .002918 25.321.1769 1.3618 149.7 -164.9 *003123 34.981.3559 1.2863 177.7 -178.? REACINGS IVALII)NO READING READINGS INVALID1.5408 1.9602 51.8 -168.3 .003085 b.161.6998 1.5010 99.0 158.0 .003228 15.811.7853 1.3877 96.S 145.7 .002768 11.002.0020 1.1491 94.4 119.7 READINGS INVALIDNO READING READINGS INVALID2.0139 1.9583 55.5 169.9 .003085 4.762.19,48 1.4036 65.0 138.7 .003228 6.822.2684 1.2724 91.8 128.1 .001768 11.662.3976 1.0636 85.3 105.9 READINGS INIVALID2.6640 .0000 15.6 .0 AEACIhGS INVALID1435.75 .8147 1.9603 REkCINGS INVALID

NO READING READINGS INVALIDNO REACING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID1.0760 1.9526 49.3 -153.4 OO2142 3.091.0247 1.4359 122.9 -146.3 .002•C5 18.941.0876 1.3314 179.5 -154.0 .002755 43.8,)1.221i 1.2598 194.1 -161.9 REACIKGS INVALIDNO READING READINGS INVALID
1.4649 1.9481 74.9 -159.6 .002996 8.401.6372 1.5210 94.0 168.9 ,003003 13.271.7358 1.3972 99.8 M57.6 *OUlOcl 14.951.9661 1.1iC5 130.2 146.3 READINGS INVALIDNO READING REAOINGS INVALID1.9700 1.9700 53.5 -167.0 .002996 4.292.1616 1.4224 44.5 125.8 .001003 2.982.2254 1.2966 51.1 115.6 .003001 3.922.3512 1.0972 78.2 112.6 READIKGS INVAL:O2.6454 .0000 READINGS INVALID
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Table D-II. Front Smoke Grid Calcukt.ons - 1/4 Inch Entrance withP Baffle Spaced 1/2 Inch (Continued)

TIME X Y U THETA DENSITY Q
NICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

1477.05 NO READING
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
1.0775 1.9364 57.2 172.1 .C025C4 4.09
.9960 1.3936 119.Q -142.9 .002702 19.41

1.0179 1.2843 105.1 -154.9 *002635 14.71
1.1730 1.2266 159.3 -160.7 READINGS INVALID
NO READING READINGS INVALID
1.4712 1.9344 82.2 -175.9 .003088 10.43
1.6083 1.5189 119.2 177.2 .003178 22.60
1.6938 1.4254 146.4 163.7 .002669 28.61
1.8946 1.22C7 191.2 154.0 READINGS INVALID
NO READING READINGS INVALID
1.9622 1.9463 63.6 -169.4 .003088 6.24
2.1690 1.4394 95.7 140.8 .003178 14.57
2.2465 1.3181 79.0 130.0 .002669 8.33
2.3678 1.1352 106.6 118.4 READINGS INVALID
NO READING READINGS INVALID

1518.35 .8147 1.9390 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
1.0198 1.9603 74.3 176.9 .0025C1 6.91
.9289 1.3643 156.3 -146.5 .003223 39.38
.9927 1.2869 112.9 -146.6 .002773 17.68

1.0721 1.2075 166.5 -148.8 READINGS INVALID
NO READING READINGS INVALID
1.3836 1.9429 108.6 168.3 .003026 17.84
1.5191 1.5269 118.8 175.2 C002936 20.70
1.5965 1.4378 124.4 179.1 .002810 21.73
1.7958 1.2637 161.8 160.4 READINGS INVALID
NO READING READINGS INVALID
1.9081 1.9584 88.5 176.1 .003026 11.84
2.0881 1.4823 118.8 158.2 .002936 20.72
2.1751 1.3566 144.4 152.7 .002810 29.30
2.3009 1.1901 135.3 140.4 READINGS INVALID
NO R"ADING READINGS INVALID
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Table D-IV. Rear Smoke Grid Calculations - 1/4 Inch Entrance
with Rafle Spaced 1/2 Inch

Model 32-E, Shot 318

TINE x Y U THFTA CENSITY Q
NICROSFC LNCHFS INCHES FT/SEC DEGREES SLUGS/CUFR LB/SOFT

142.4. 2.5393 2.0,39 4.4 26.6 .002414 .02
2.5214 ,.2179 4.4 - 26.6 .002347 .02
2.5015 .9473 3.9 89.9 .0u2486 .02
2.4915 .5751 17.5 63.4 .0023e0 .36
2.4776 .0000 7.8 .0 .Ou238O .07
2.8537 2.0657 10.0 78.7 .002298 .11
2.ES77 1.2577 3.9 - 29.4 .0O2232 .0:
2.e498 .9970 12.5 -12q.7 .002342 .:9
2.3517 .6289 q.1 166.0 .002321 .01
2.8458 .0000 19.5 180.0 .002321 .44
3.2856 :.117& 17.7 - 96.2 .0u2272 .36
3.2438 1.2975 16.8 35.5 .002168 .31
3.2498 1.0229 6.2 -108.4 .002498 .05
3.2279 .6t87 4.4 63.. .002350 .02
3.2279 .0000 .0 .0 .002350 .00
3.o299 2.1791 13.1 - 63.' .002272 .20
1.6139 1.3512 9.8 -126.q .002168 .10
3.6100 1.1005 15.8 - 60.2 .0OU299 .31
2.6119 .7045 15.3 39.$ .002350 .27
3.6060 .0000 3.9 .0 .002350 .02

183.7c 2.5182 2.0165 17.3 - 54.5 .002384 .36
2.4949 1.2126 32.9 - 37.6 .002469 -. 34
2.4794 .9530 25.2 - 23.6 .002533 .30
2.4678 .5869 8.0 .0 .0u2430 .0i
2.4659 .0000 2.0 .0 .0u2430 .00
2.8339 2.0552 20.1 .0 .OU2269 .46
2.9320 1.2397 16.6 - 76.0 .0o2239 .31
2.5223 .9918 48.6 - e2.9 .002314 2.73
2.8223 .6199 16.2 - 97.1 .0022o4 .30
2.8223 .0000 10.0 180.0 .0u2264 .11
3.2581 2.1133 38.1 -161.o .002310 1.68
3.2407 1.3114 4.0 180.0 .002064 .02
3.2194 1.0344 17.0 -135.0 .Ou2419 .35
3.2174 .6760 8.3 -104.0 .0u2281 .08
3.2058 .0000 12.0 180.0 .0o22e1 .1T
3.6048 2.1772 14.2 171.9 .002310 .23
3.6068 1.3617 24.1 - 90.0 .002064 .60
3.6068 1.1002 10.8 -111.8 .002419 .14
?.6010 .7128 18.5 -167.5 .Ou2281 .39
3.5990 .0000 4.0 80.0O .002281 .02 •
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Table D-IV. Rear smoke Grid Calculationa - 1/4 Inch Entrance

with•• lafe Spaced 1/2 Inch (Continued)

Model 32.B, Sbat 315

TIMr x y U THETA DENSITY 0
MICROSFC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

ZZ5.00 2.5493 2.0000 33.4 - 20.6 .002426 1.35
2.5473 1.1980 41.2 5.4 .002372 2.02
2.5234 .9353 41.8 - 10.6 .002747 2.40
2.4995 .57•1 37.3 - 6.0 .002487 1.73
2.4796 .0000 19.5 .0 .002487 .47
2.87-6 2.0657 21.8 10.3 .002483 .59
2.8617 1.2418 37.3 6.0 *002138 i.49
2.8557 .9493 35.7 - 9.5 .002580 1.64
2.8498 .6129 37.1 18.4 .002373 1.63
2.d358 .0000 21.5 .0 .002373 .55
3.o249 2.1055 10.5 21.8 .002164 .12
3.2398 1.2975 15.8 - e2.9 .002149 .273.2378 1.0109 22.8 31.0 .002562 .67
7.2259 .6607 7.0 - 56.3 .002396 .06
3.2159 .0000 2.0 180.0 .002396 .00
3.6159 2.1811 2.8 - 45.0 .002164 .01
3.6129 1.3274 7.0 -123.7 .002149 .05
3.6060 1.0905 19.9 -168.7 .002562 .51
3.5940 .7005 25.5 -175.6 .002396 .78
3.6020 .0000 12.7 180.0 .002396 .22266.30 2.5492 2.0048 66.4 3.5 .002454 5.41
2.5356 1.2165 46.9 9.9 .002405 2.642.5201 .9'53 52.5 6.6 .002641 3.65
2.5046 .5831 57.1 - 10.1 .002418 3.94
2.4852 .0000 88.3 .0 .0U2418 9.44
2.9552 2.0591 41.4 - 22.8 .002373 2.03
2.868P '.2436 58.5 15.9 .002,61 4.21
2.8571 .9860 50.6 6.8 .002465 3.15
2.8571 .6315 60.2 .0 .0u2424 4.40
2.8436 .0000 72.3 .0 .002424 6.33
3.2078 2.1172 82.5 15.4 .002325 7.92
3.2426 1.2959 48.8 - 9.5 .002319 2.77
3.2387 1.0460 50.8 - 18.& .002608 3.36
3.2213 .6702 54.5 6.3 .002420 3.60
3.2039 .0000 24.1 .0 .002420 .70
3.6068 2.1753 48.2 2.4 .002325 2.703.6029 1.3559 36.9 29.1 .002319 1.58
3.5874 1.0964 16.2 - 60.3 .002608 .34
3.5758 T7109 32.4 - 7.1 .002420 1.27
3.5855 .0000 18.t .0 .002420 .40
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Table D-TV. Rear Saoke Grid Calculations - 1/4 Inch Entrance

with Baffle Spaced 1/2 Inch (Continued)

Model 32.3, Sbot 318

TIME X Y U THETA CENSITY Q
HICROSEC INCHES 11.CHES FT/SEC DEGREES SLUuS/CUFT Lq/SCFr

307.60 2.6149 2.004"1 66.9 6.7 *0u2553 4.71
2Z.930 .. ZO60 74.9 15.! .002295 0.4
2.1751 .943 84.8 14.7 *002652 9.55
2.555? Da652 82.4 - 5.4 .0U2546 8.65
2.5672 .0000 9Q.7 .0 .002546 '2.64
2.911' 2.049S 74.3 - 1.5 .002393 6.57
2.9274 Z.2577 66.8 15.3 .002101 4.69
2. J055 .9552 6'.6 - 3.5 .002661 5.55
2.9095 .61U9 72.7 - 6.2 .002546 6.7.
2.9075 .0000 84.0 .0 .002546 8.99
3.3274 2.:31s 74.7 6.1 .002212 -. 39
3.2876 1.2b

9
6 72.5 4.6 U002179 5.73

7.2856 .9950 66.5 - I.? 0u2902 6.41
3.2796 .667 82.1 - 1.' .002487 8.38
3.2398 .0000 84.0 .0 .002487 8.76
3.a637 2.!$31 30.6 26.6 *0u2292 1.07
3.6458 .3453 35.7 - 9.3 .002.79 -. 39
3.6129 .. 0766 5i.0 4.4 .002902 3.7T
3.6259 .6965 81.3 - 9.7 .002487 8.22
3.o199 .0000 64.5 -3 .0u2487 5.17

34e.90 2.6150 2.U126 20.7 29.1 .0U2503 .53
2.6073 1.235e 34.4 6.7 *0U2403 •*43
2.6015 .9666 40.0 2T.* .002624 2.10
2.5860 .5753 6e.7 15.3 .002536 5.99
2.ý640 .0000 36.1 .0 .Ou2536 1.66
2.9288 2.0571 44.2 .0 *0u2377 2.32
2.9227 1.2610 44.4 5.2 .00U300 2.26
2.9211 .9821 46.6 7.1 .001404 2.61
2.9288 .6237 46.4 5.0 *002409 2.59
2.9269 .0000 45.2 .0 .002409 e.80
3.3414 2.1249 31.4 - 63.4 .002604 1.29
3.31-3 1.3017 26.2 32.5 .002506 .86
3.3046 1.0441 41.2 47.0 .002595 2.20
3.3027 .6683 13.5 - 26.6 .002521 .23
3.2872 .0000 76.3 .0 .0U2521 7.34
3.6339 2.1869 14.6 -164.1 .002604 .28
-. 6378 1.3501 17.2 -110.6 .002506 .37

3.6378 1.1002 28.7 24.9 .002595 1.07
3.6552 .6973 15.3 - 23.2 .002521 .29
3.647• .0000 14.1 .0 .0U2521 .25
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Table D-1l/. Rear Smoke Grid Calculations - 1/4 Inch Entrance
with Baffle Spaced 1/2 Inch (Continued)

Model 32-B, Shot 318

TIME X y U THETA CENSITY aMICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

3q0.20 2.6328 2.0139 16.7 20.6 .002395 .332.6269 1.2100 10.0 - 70.7 .002303 .11
2.6129 .9532 2.8 -135.0 .002706 .01
2.6209 .*831 33.6 35.5 .002532 1.43
2.6030 .0000 REAODNGS INVALID
2.9552 2.0498 26.2 63.4 .002609 .90
2.9612 1.2537 2.8 - 45.0 *002318 .012.9512 .9612 26.6 - 17I.1 .002715 :96
2.9552 .6169 14.2 - 74.1 .002562 .26
2.9552 .0000 3.9 .0 .002562 .02
3.3413 2.1035 17.5 -153.4 .002533 .39
3.3095 1.3035 7.8 180.0 .002438 .073.3134 1.0249 12.5 -141.3 .002712 .21
3.291i .6607 21.6 174.e .002728 .64
3.3154 .0000 15.6 180.0 .002728 .33
3.6498 2.1791 37.2 - 3.0 .002533 1.75
3.6398 1.3294 27.4 90.0 .002438 .91
3.6398 1.0886 8.1 -166.0 .002712 .093.6398 .6905 4861 153.4 .002728 3.15
3:6338 .0000 35.2 180.0 .002728 i.69431.50 2.6305 2.0184 13.5 - 63-L & 002461 .22
2.6092 1.2262 30.6 66.8 .002309 1.08
2.5995 .9646 28.4 45.0 .002661 1.07
2.6131 .5947 4.5 - 26.6 READINGS INVALID
NO READING
2.9404 2.0804 11.7 59.0 .002465 .172.9346 1.2591 16.6 10.0 .002369 .32
2.9462 .9743 14.2 98.1 .002645 .27
2.9327 .6102 11.7 -149.0 .002587 .182.9308 .0000 12.0 1eo.o .002587 .19
3.3259 2.1172 14.2 135.0 .002437 .25
3.3065 1.3017 12.2 -170.5 .002312 .17
3.2949 1.0363 25.2 -118.6 .002814 .89
3.2614 .6702 16.2 82.9 .002628 .343.2717 .0000 36.1 180.0 .002628 1.72
3.6707 2.1869 29.0 -123.7 .002437 1.02
3.6378 1.3772 32.7 100.6 .002312 1.24
3.6300 1.0983 6.0 1eo.o .002814 .05
3.6126 .7186 24.4 99.5 .002628 .78
3.6145 .0000 6.0 180.0 .002628 .05
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Table 0-IV. Rear Saoke Grid Calculations - 1/4 Inch Entrance

with Baffle Spacod 1/2 Inch (Continued)

HMdel 32-B, Shot 318

TIRE X Y U THFTA CENSITY 0

M1ICOSEC INCHES INCHES FT/SEC DEGR$S SLUbS/CUFI 16SOFT

472.8f ?.63e8 Z.o'nn 3.9 180.0 0u2227 .02

2.6388 1.2378 15.6 90.0 .002392 .29

Z.o328 .q731 3,.Z 59.1 .0(62705 1.58

Z.6249 . 78 .7*8 .0 u002722 .Oe

2.6209 .0000 EN1DINGS INVALiD
109612 2.0597 31.8 -137.i .002669 1.36

2.9572 1.2697 11.9 M0.5 .0u2298 .16

2.0493 *9751 3-.5 119.7 .002773 .. 38

2.9453 .*104 2.2 76.0 .002593 .76

Z.94"3 .000U 5.9 .0 .Ou2593 .04

3.3313 2.1134 5.5 125.0 .002601 .04

?.i975 1.3013 11.4. 169.0 .002177 .14

3.1015 1.0030 1L.4 -121.0 .002944 .19

3*935 .6765 2L.1 56.! .OU2562 .57

3.Z796 .00o 13.7 .0 .002562 .24

3.6336 Z.0552 3Z.3 -155.0 .02o00 1.36

3.6338 1.3612 11.9 - s0., .002177 .15

3.6338 1.06.6 21.0 601Z .0u2944 .65

3,6358 .7144 23.9 - 35.0 .002362 .73

3.8279 .0000 17.6 .0 .002562 .t0

5i.10 2.6266 2.0164 25.7 1&1.3 .02602 .86

Z.6092 1.2416 9.0 -153.4 .002556 .10

2.6169 .99"7 12.2 - 99.5 .U26•4 .20

2.6208 .5947 21-5 35.0 .002680 .80

2.6208 .0000 34.1 .0 .002680 '.56

2.9172 2.059. 30.2 116.2 .0U2491 1.13

2.9366 1.2707 22.' -116.6 .002381 .60
Z.q3oB 1.O0i- 8.0 89.9 .0U2650 .09

2.93E5 .6334 17.3 54.5 .0U2.359 .37

2.9366 .0000 12.0 .0 .002459 .19

3.3220 2.1211 26.2 122.5 .0U2483 .A5

3.2969 1,3075 14.5 - 33.7 .002286 .24

3.2891 1.0266 30.2 - 93,S .002689 1.2i

3.2930 .6877 18.9 - 32.0 .002575 .46

3.2852 .0000 22.1 .0 .002375 .6.

3.6416 2.0734 18.0 116.6 .002483 .40

3.6397 1.3656 A.5 - 63.4 .002296 .02

3.6378 1.1177 6.3 -10e.4 .092689 .05

3.6320 .7051 13.5 - 63.' *0U2575 .23

3.6320 .0000 a.0 .0 0U2575 .06
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Table D-0I. Rear Smoke Grid Calculations - 1/4 Inch Entrance
with Baffle Spaced 1/2 Inch (Continued)

Model 32-J, Shot 318

TIME x y U 1HET1 CDESITY CMICROSEC INCHES INCHES FT/SEC CEGREES SLUGS/CUFT LB/SOFT
555.40 2.6199 2.0179 9.8 !80.0 .002503 *122.6308 1.2338 16.8 35.5 .002476 .35Z.6306 .96,2 22.9 - 70.0 .002851 .752.6448 .5940 18.0 49.4 .002795 .452.6547 .00;0 11.7 .0 .002?95 .192.9313 2.06;7 7.0 - 33.7 .002464 .062.9473 1.2498 11.7 .0 .002247 .152.9493 .9631 20.1 - 60.9 .002855 .582.1552 .6249 11.4 31.0 .002524 .162.9552 .0000 17.6 .0 .002524 .393.3174 2.1351 8.1 -166.0 .002529 .083.3095 &.2935 8.1 166.0 .002137 .073.2995 .973! 2.0 - 89.7 .003025 .013.3095 .6667 10.3 - 68.2 .002696 .153.3015 .0000 13.7 .0 .0U2696 .253.6259 2.1711 23.8 99.5 *002529 .713.6358 !.3572 l'.9 -156.s .0U2137 .243.6318 1.0d56 6.2 161.6 .003025 .063.6418 .7025 16.6 45.0 .002696 .37-. 6358 .0000 15.6 180.0 .002696 .33596.7U Z.6169 2.0184 38.2 - 3.0 .002564 1.872.6228 1.2513 15.3 23.2 .002339 *272.62'7 .9724 21.6 68.2 .002903 .682.6324 .b082 12.7 - 71.6 .002621 .212.6324 .0000 10.0 100.0 .002621 .132.9230 2.0552 33.4 - 32.7 .002614 1.462.9482 1.2707 25.2 61.4 .002387 .762.9404 .9840 20.1 - 67.4 .002768 .942.9482 .6392 2.8 - 45.0 .002498 .012.9540 .0000 4.0 180.0 .002498 .023.31L3 2.119i 58.4 - 49.2 .002456 4.183.2891 1.3094 10.0 126.9 .002327 .123.2891 L.0247 10.2 101.3 .002674 .143.2969 .6780 8.5 135.0 .002657 .103.2988 .0000 2.0 .0 .002657 .013.6378 2.1966 24.5 - 35.0 .002456 .743.6262 1.3598 15.3 -156.8 .002327 .273.0320 1.1196 12.9 38.7 .002674 .223.6436 .7167 1U.7 121.0 .Ou2657 .183.6165 .0000 8.0 180.0 .002657 .09
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Table D-IV. Rear Smoke Grid Calculations - 1/4 Inch Entrance
with Baffle Spaced 1/2 Inch (Continued)

Model 32-8, Shot 318

TIME X Y U fHPTA & CESITY 9
MICROSEC INCHES P11CHES FT/SEC 0EGREES SLUGS/CUFT LH/SQFT

038.00 2.o567 2.0159 13.8 -135.0 .002636 .25
2.b69 1.2398 20.4 -163.! .002339 .49
2.63"8R .9b11 14.1 146.3 .002818 .28
Z.6488 583e. 26.1 167.0 .002812 .96
2.n4A8 .0000 17.6 180.0 .002812 .43
2.9592 2.044S 16.1 166.0 .0u2648 .34
2.9592 1.2716 29.9 -168.7 .0U2183 .96
2.9592 .9592 19.5 143.1 Q0U3020 .58
2.9572 .6229 29.8 113.2 .002523 1.12
2.9512 .0000 19.5 190.0 .002523 .46
3.3552 2.0915 7.8 leO.0 .002761 .08
3.3035 1.30.5 34.1 156.4 .002,57 1.26
3.2975 .9031 30.6 153.4 .0U2981 1.39
2.3035 .6726 36.4 143.7 .002705 1.79
3.3035 .0000 29.3 180.0 .002705 1.16
3.6458 2.1572 9.8 143.: .002761 .13
3.b219 1.35!2 21.1 123.7 .002157 .48
3.6418 1.0905 14.1 123.7 .ou2981 .30
3.6358 .7124 34.6 137.3 .0u2?05 1.62
3.6279 .0000 3.9 .0 .0u2705 .02

679.30 2.6073 2.0087 21.3 -138.8 .002622 .60
2.6034 1.2455 20.1 90.0 .0u2523 .51
2.6131 .960•1 11.4 45.0 .002917 .19
2.6073 .61,0 34.1 90.0 .002508 1.46
2.6150 .0000 10.0 .0 .002508 .13
2.9075 2.059i 40.2 130.0 .002609 2.10
2.9191 1.2b49 3.0 180.0 .0u2501 .05
2.92'9 .9956 32.4 11..2 .002988 1.57
2.9366 .o

6
63 4.5 116.6 .002509 .03

2.9346 .0000 l%.l .0 .002509 .25
3.3065 2.119t 34.5 144.5 .002432 1.45
3.2581 1.3230 4.0 89.9 .002171 .02
3.2620 1.0363 15.7 50.2 .002668 .33
3.2678 .6993 12.0 90.0 .0U2436 .16
3.2697 .0000 14.1 180.0 .002436 .24
3.6300 2.2024 14.2 -171.9 .002432 .25
3.6145 1.3772 34.2 49.6 .002171 1.27
3.6242 1.1312 2.0 180.0 .002668 .01
2.6164 .7400 4.5 26.6 .002436 .02
3.6203 .0000 4.0 .0 .002436 02
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Table D-IV. Rear Smoke Grid Calculations - 1/4 Inch Entrance
'4th. 84le Spaced 1/2 Inch (Contf.ued)

Model 3Z-B, Shot 318

TIME X y U THETA DENSITY 0HICROSEC INCHES INCHES FT/SEC CFGREES SLU6S/CUFT Le/SQFT

720.60 2.6408 2.0020 13.1 - 81.9 .002824 .272.64468 1.2597 14.9 23.2 .002507 .282.6468 .9891 18.5 71.6 .002920 .50
2.6488 .6169 19.9 - 11.3 .002716 .542.6547 .0000 25.4 .0 .002716 .882.9194 2.0438 1'.2 -105.9 .002548 .262.9522 1.2716 17.5 26.6 .002229 .342.9473 .9891 21.1 33.7 .002807 .63
2.9552 .6269 13.8 - f1.9 .002589 .252.9652 .0000 15.6 .0 .002589 .323.3274 Z.1114 11.4 -121.0 .002607 .17
3.3035 .3055 24.5 - 28.6 *002073 .623.3075 .9950 29.3 - 36.9 .003029 1.303.3035 .6846 33.6 - 54.5 .002592 1.473.2896 .0000 3.9 .0 .002592 .023.6318 2.1552 35.4 - 83.7 .002607 1.633.6438 1.3771 29.6 - 82.4 .002073 .913.6398 1.0905 29.1 -109.7 .0U3029 1.28
3.6398 .7,44 39.1 - 92.9 *002592 1.983.63!8 .0000 9.8 180.0 .002592 .12761.9C 2.6092 1.9952 11.4 135.0 .002702 .172.6169 1.2513 10.2 101.3 .002545 .132.6109 .9976 6.3 - 15.4 .002760 .062.6266 .6102 29.o - 28.3 .002650 1.162.6402 .0000 20.1 .0 .002650 .532.9036 2.0455 32.9 37.6 .002616 1.42
2.9346 1.2726 12.2 9.5 .002452 .182.9424 1.0073 1S9 - 32.0 .002753 .692.9385 .6528 25.2 25.6 .002563 .812.9501 .0000 6.0 .0 .002563 .053.3007 2.1094 12.2 -170.5 .002454 .183.2794 1.3114 6.0 .0 .002329 .043.2652 1.0208 21.7 33.7 .002804 .663.2872 .6722 16.2 - 7.1 .002689 .353.2736 .0000 14.1 .0 .002689 .273.6339 2.1676 32.9 37.6 .002454 1.333.6184 1.3482 32.2 - 93.6 .002329 1.213.6145 1.1041 5.5 - 45.0 .002804 .10
3.6165 .7012 21.3 - 41.2 .002689 .61
3.6107 .0000 15.1 .0 .002689 .44
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Table D-IV. Rear Smoke Grid Calculations - 1,4 Inch Entrance
with Baffle Spaced 1/2 Inch (Continued)

Model 32-B, Shot 318

TtIE x Y U THETA CENSITY C
HICROSEC INCHES INCHES FT/SEC CEGREES SLUGS/CUFT LB/SQFT

80?.20 2.6328 2.0100 25.7 6.7 .002596 .85
2.6428 1.2697 30.6 6.0 .0u2322 1.09
2.6527 .9671 44.6 15.3 .002925 2.90
2.6746 .6030 56.4 14.0 .002803 4.46
2.6746 .0000 15.6 .0 .002803 .34
2.9453 2.0637 37.. .0 0u267*e 1.85
2.9652 1.2736 2S.0 51.3 .0u2237 .70
2.9632 .979: 14.9 23.2 .002854 .32
2.9771 .6389 41.0 .0 .002564 2.16
2.9711 .0000 2.0 .0 .002564 .00
3.3154 2.1095 46.1 36.4 .002418 2.57
3.3095 1.3055 21.6 5.2 .002266 .53
3.3254 1.0070 50.1 51.3 .002983 3.74
3.3194 .6826 23.6 24.4 .002606 .75
3.3035 .0000 5.9 .0 .002606 .04
3.6577 2.1751 24.2 76.0 .002418 .71
3.6418 1.3453 20.0 12.: .002266 .89
3.6458 1.0846 23.5 4.8 .002983 .83
3.o557 .7005 30.5 50.;. .002606 1.21
3.6498 .0000 21.5 .0 .002606 .60

S44.5C 2.634" 1.9990 36.6 - 9.5 .002759 -. 85
2.6441 1.2649 39.4 !4.7 .002635 .4.05
2.6615 1.0092 55.2 19.1 .002935 4.48
2.680'9 .6237 43.1 27.8 .002751 2.56
2.6557 .0000 44.2 .0 u00275! 2.65
2.9404 2.0455 25.7 - 38.7 .002595 .86
2.9501 1.2920 25.4 13.4 .002471 .80
2.9559 1.0131 35.1 31.0 .002623 1.62
2.9792 .6528 36.6 27.9 .002610 L.95
2.9521 .0000 48.2 .0 .002610 3.03
3.3375 2.1366 37.5 - 15.5 .002483 1.75
3.3007 1.3133 30.6 66.8 .002485 1.16
3.3162 1.0596 5.3 104.0 .002824 .10
3.3065 .6818 20.1 36.9 .002576 .52
3.2794 .0000 26.1 .0 .002576 .88
3.0397 2.1908 37.7 - 64.0 .002483 1.'(?
3.6455 1.3540 26.9 63.4 .002485 .90
3.6378 1.1061 23.7 77.9 .002824 1.17
3.6358 .7245 21.6 68.2 .002576 .60
3.6320 .0000 12.0 .0 .002576 .19
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Table D-IV. Rear Smoke Grzd Calculztjoes -1/4 .mch Entrance
with Bafwle spaced 1/2 Inch (Continued)

Model 32-B, Shot 318

TIME X y u THETA CENSITY 0.H4CRUSEC INCHES INCHES FU/SEC DEGREES SLUGS/CUFT LO/SQFT
885.90 2.6687 2.004U Z5.5 32.5 .002785 .902.6806 1.2796 49.8 41.8 C0oZ54i .152.70&5 -. 0050 41.5 41.2 .003064 2.642.7124 .6229 34.2 31.0 .0U2718 1.592.7164 .0000 84.0 .0 *0U2718 9.592.9652 2.0478 24.5 26.6' .002773 .832.9891 1.2816 4Z.9 30.1 .002348 2.162.9930 .9970 48.5 40.1 .003082 3.633.0109 .6567 35.Z 33.7 .002661 1.653.0189 .0000 70.4 .0 .002661 6.593.3512 C.0995 36.0 - 49.4 .002650 1.723.3214 1.3333 3A.6 47.3 .002191 1.313.3234 i.0149 9.8 - 53.1 *0u2950 .143.3353 .6945 30.9 55.3 .00Z631 1.263.3294 .0000 48.9 .0 .002631 3.143.6736 2.1423 34.2 - 59.0 D0U2650 1.553.6537 1.3692 40.3 76.0 .002191 1.781.6517 1.1124 25.0 51.3 .002950 .923.6637 .7204 19.5 53.1 .002631 .503.6617 .0000 17.6 .0 .002631 .419Z7.10 2.6557 2.0126 42.2 2.7 .002809 2.502.0809 1.2978 46.8 31.0 .002631 2.892.6925 1.0363 41.2 43.0 .00282? 2.402.7099 .6412 64.1 32.1 .

0 0
2

7
2o 5.592.7390 .0000 70.3 .0 .002726 6.732:9617 2.057! 32.4 21.8 .002739 Z.442.9869 1.3133 44.1 30.1 .002534 2.462.9927 1.0"41 41.4 34.J .002891 2.473.0082 *6722 36.6 9.5 .002652 1.783.02!9 .0000 40.2 .0 .002652 2.143.3608 2.1094 23.4 31.0 .002763 .763.3240 1.3385 38.2 3.C .002272 .. 663.3220 1.0518 66.9 41.3 .002915 6.523.3259 .7070 27.3 36.0 .002642 .993.3278 .0000 18.1 :0 .00!642 .433.6571 2.1617 8.5 45.0 .002763 .103.6552 1.3927 11.7 - 31.0 .002272 .163.65,23 1.1254 21.0 16.7 .002915 .643.6475 .7400 14.2 81.9 .0U2642 .273.6494 .0000 12.0 180.0 *0U2642 .19
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table D-iV. Rear Srnoke Grid CalcluLOnOS - 1/4 Inch Ectrance

with B•a.e Spaced I/Z Inch tCoMMXd)

Model 32-B, Shot 318

TIME x Y U THEIA 0ENS|Y o
MICROSEC INCHES INCHES FTISEC DEGREES SLUGS/CUFT LH/SOFT

968.40 Z.7104 2.0060 19.6 5.7 .0029:1 ,36
267204 1.3035 10.5 2109 .002577 .14
2.7343 1.0328 33.7 10.0 .003097 1.T6
2.7662 .6567 49.8 25.6 .002865 3.S6
2.7861 .0000 58.6 .0 .002865 4.92
2.9950 2.0597 13.1 63.4 .002806 .24
3.0269 1.3035 16.8 - 35.5 .002471 .35
3602'9 1.0229 26.2 - 26.6 .002865 .98
3.0468 .6627 33.2 .0 0t2775 1.53
3.0587 .0000 39.1 .0 .002775 2.12
3.3711 2.1114 28.2 56.3 .002786 1.11
3.3592 1.3353 16.1 1'.0 *002632 .34
3.3731 1.0587 31.8 42.5 .003138 1.59
3.3572 .7104 37.9 - 11.9 0J2786 2.01
3.3473 .0000 19.5 .0 .002788 .33
3.6796 2.1473 20.8 -138.e .002786 .60
3.6637 1.3632 7.0 - 56.3 .002632 .07
3.6716 1.1184 13.7 - 90.0 .003138 Z,9
3.6657 .7343 13.8 - 45.0 .002788 .27
3.6498 .0000 9.8 .0 .0027t8 .13

1009.70 2.6751 2.0107 40.0 -162.5 .002824 2.26
2.6906 1.3017 11.4 -135.0 .002664 .17
2.7254 1.0421 7.2 123.7 .003047 .08
2.75T5 .6625 9.0 - 26.6 .002836 .11
2.7971 .0000 20.1 .0 .002836 .57
2.9676 2.0688 14.6 -105.9 .002624 .28
3.0005 1.3036 30.1 -143.1 ,0u2588 1.11
3.0180 1.032. 19.8 -114.0 .002784 .54
3.0412 .6722 9.0 -153.4 .002736 .11
3.0605 .0000 22.1 180.0 .002736 .61
3.3763 2.1327 6.3 -108.4 .002934 .06
3.3395 1.3424 26.1 -112.6 .002437 .83
3.3453 1.0731 54.2 -129.0 .003042 4.48
3.3627 .6993 22.2 - 84.e .002839 .70
3.3472 .0000 12.0 180.0 .002839 .21
3.6416 2.1482 11.4 -135.0 .002934 .19
3.6591 1.3869 14.1 - 90.0 .00Z437 .2.
3.6533 1.1119 44.4 - 84.8 .003042 2.99
'.6571 .7303 28.4 - 98.1 .002839 1.14
3.6591 .0000 14.1 180.0 .0U2839 .Z8
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Table D-IV. Rear Smoke Grid Calculations - 1/4 Inch Entrance
with Ba..lae Spaced 1/Z Inch (ConttiCed)

MAodel 32-B, Shot 318

TIME X Y U THETA CENSITY 0
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFt

1051.00 2.6726 1.9940 41.1 -177.3 .002826 2.39
2.7124 1.2955 17.5 116.6 .0u2747 .42
2.7303 i.0388 40.2 119.1 .003239 2.62
2.77&1 .6527 19.5 53.1 .003219 .61
2.8080 .0000 7.8 .0 .003219 .10
2.9910 2.0458 21.1 -123.7 .002712 .61
3.0030 1.2856 26.6 162.9 .002441 .86
3.0169 1.0050 18.0 167.5 .003074 .50
3.03?8 .6587 9.8 143.1 .002740 .13
3.0368 .0000 3.9 180.0 .002740 .05
3.3692 2.1055 33.4 -130.2 .002727 1.51
3.3493 1.3114 3.9 .0 G0U2247 .04
3.3393 1.0169 31.5 - 97.1 .003119 1.55
3.3592 .6L86 12.5 141.3 .002927 .23
3.3353 .0000 15.6 180.0 D0u2927 *36
3.6716 2.1393 23.9 55.0 .002727 .78
3.6637 1.3493 8.1 104.0 .002247 .07
3.6756 1.074b 13.1 - 63.4 .003119 .27
3.6617 .7065 8.1 76.0 .002927 .10
3.6358 .0000 9.8 180.0 .002927 .14

Z092.3C 2.6344 2.0087 26.1 157.4 .002855 .97
2.6828 Z.3172 18.5 139.4 .002833 .492.7061 1.0770 21.0 106.7 .003098 .68
2.7661 .6780 22.4 79.7 .002972 .7S
2.8048 .0000 6.0 .0 .002972 .05
2.9559 2.0313 18.2 173.7 .002634 .44
2.9753 1.3114 30.6 121.6 .002286 1.07
2.9965 1.0363 13.5 153.4 .002903 .26
3.0324 .6780 28.4 81.9 .002763 1.11
3.0547 .0000 32.1 .0 .0U2763 -. 43
3.3550 2.1075 12.2 - 80.5 .002827 .21
3.3453 1.3424 46.2 129.5 .002225 2.18
3.3414 1.0421 28.1 90.0 .00318t 1.26
3.35"0 .7070 20.2 84.3 .002731 .56
3.3317 .0000 4.0 .0 .002731 .02
3.6552 2.1676 31.7 71.6 .002827 1.42
3*6571 1.

3
947 26.4 98.7 .002225 .78

3.6591 1.1002 24.5 125.0 .003186 .96
3.6591 .7380 30.2 86.2 .002731 1.24
3.6494 .0000 18.1 .0 .002731 .45
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Table D-IV. Rear Smoke Grid Calculations - 1/4 Inch Entrance
with Baffle Spaced 1/2 Inch (Continued)

Model 32-B, Shot 318

TIME I Y U THETA CENSITY a
NICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

1133.60 2.6488 2.0040 2.0 .0 .002855 .01
2.6985 1.3075 30.3 104.9 .002729 1.26
2,7244 1.0587 4.4 -116.6 .003398 .03
2.7781 .6746 27.1 59.7 .002945 1.09
2.8139 .0000 2.0 160.0 .002945 .01
2.9731 2.0476 3.1 -166.0 .0u2814 .09
2.9871 1.3114 20.4 73.3 .002323 .48
3.0050 1.0109 15.8 7.1 .003079 .38
3.0428 .6866 38.9 72.5 .002778 2.11
3.0687 .0000 29.3 .0 .0U2778 1.19
3.3711 2.0935 4.4 -153.4 .0u2678 .03
3.3214 1.3453 12.5 141.3 .002160 .17
3.3393 1.0448 32.1 37.6 .003187 1.64
3.3612 .7085 30.9 18.4 .0U2762 1.32
3.33q3 .0000 54.7 .0 .0U2762 4.13
3.6816 2.1692 29. - 1.3 .002678 !.16
3.6597 1.3751 29.9 11.3 .002160 .96
3.6617 1.0945 35.2 - 19.4 .003187 1.98
3.6637 .7363 25.5 4.4 .002762 .90
3.6537 .0000 9.8 .0 .002762 .13

1174.90 2.6363 2.0087 10.2 168.7 .002942 .15
2.6751 1.3462 44.4 108.4 .002456 2.43
2.7041 1.0731 41.4 76.0 .003272 2.90
2.7797 .7012 45.1 57.7 .002692 2.74
2.13029 .0000 66.3 .0 .002692 5.91
2.9482 2.0494 7.2 -123.7 .002730 .07
2.9811 1.3308 18.5 77.5 .002271 .39
3.0140 1.0383 48.6 51.7 .002897 3.42
3.0450 .714B 45.4 45.0 .002495 2.57
3.0838 .0000 38.1 .0 .002495 1.81
3.3511 2.1056 10.0 126.9 .002561 .13
3.3356 1.3501 39.0 - 11.9 .002037 1.55
3.3666 1.0615 26.1 - 22.6 .003189 1.09
3.3821 .7167 35.1 31.0 .002936 1.81
3.3860 .0000 44.2 .3 .002936 2.86
3..843 2.1656 16.2 - 97.1 .002561 .34
3.6862 1.4005 7.2 - 56.3 .002037 .05
3.6920 1.0886 15.7 50.2 .003189 .39
3.6843 .7400 22.9 52.1 .002936 .77
3.6591 .0000 22.1 .0 .002936 .72
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T Rea Smoke Grid aculatiOnS - 1/4 Inch Entra~nce

with Baffle Spaced 1/Z Inch (Continued)

Model 32-B, Shot 318

TIME X Y U THETA UENSITY 0
MICROSEC INCHES INCHES FT/SEC 0GREES SLUGSICUFT LO/SQFT

1216.20 2.6388 2.0060 50.2 166.5 .002882 3.64
2.6816 1.3493 39.1 !43.1 .002683 2.05
2.7343 1.0985 39.6 110.2 .003207 2.51
2.8020 .7124 37.2 108.4 *002914 2.00
2.8796 .0000 9.8 180.0 .002914 .14
2.9692 2.0413 43.0 180.0 .002701 2.50
2.9910 1.3294 19.5 161.6 .002314 .40
3.0348 1.0488 22.3 164.7 .003252 .81
3.074' .7184 22.3 74.7 .002664 .66
3.1065 .0000 27.4 180.0 .002664 1.00
3.3652 2.1015 2Z.3 -142.1 .002780 .69
3.3592 1.3373 20.8 131.2 .002395 .52
3.3632 1.0348 22.9 169.7 .003503 .84
3.3910 .7264 27.6 135.0 o002869 1.10
3.38!1 .0000 23.5 180.0 .002869 .79
3.6796 2.1532 58.3 166.4 .002780 4.73
3.6637 1.3692 44.1 -167.2 .002395 2.33
3.6736 1.1065 54.3 127.7 .003303 5.17
3.6776 .7542 30.4 135.0 .002869 1.33
3.6756 .0000 "..? 180.0 .002869 .20

1257.50 2.5879 2.0203 24.8 -166.0 .002897 .89
2.6441 1.3695 16.2 82.9 .002525 .33
2.6906 1.1099 S.0 89.9 .003338 .11
2.7680 .736ý 19.9 45.0 .002592 .5:
2.7932 .0000 8.0 .0 .0b259Z .08
2.9056 2.0491 5.7 135.0 .002688 .04
2.9637 1.3366 10.2 78.7 .002215 .12
2.9927 1.0441 9.0 116.6 .003,49 .13
3.0508 .7361 8.3 14.0 .002509 .09
3.0567 .0000 4.0 .0 .002509 .02
3.33!7 2.0920 18.5 -167.3 .002849 .49
3.3220 1.3656 28.2 85.9 .002318 .92
3.3453 1.0654 32.7 100.6 .003220 1.72
3.3627 .7361 Z.8 135.0 .002809 .01
3.3627 8 0000 22.1 .0 .002809 .69
3.6281 2.1792 10.2 - 78.7 *002849 .15
3.64?6 1.3908 32.7 47.5 .002318 1.24
3.6591 1.1312 20.7 60.9 .0U3220 .69
3.6630 .7613 7.2 - 33.7 .0U2809 .07
3.6475 .0000 20.1 .0 .002809 .5?
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Table D-INV. Rear Smoke Grid Cadlclations - 1/4 Inch Entrance
with Baffle Spaced V12 Inch (Continued)

Model 32-B, Shot 318

TIME X Y U THETA DENSITY 0MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LRASOFT

1298.80 2.6149 2.0000 35.7 -170.5 .002850 1.81
2.6C66 i.3652 29.1 137.7 .002650 1.122.7343 1.1065 40.8 106.7 .003287 2.74
2.8159 .7264 37.6 62.1 .002945 2.082.8876 .0000 87.9 .0 .002945 11.392.9652 2.0455 3.9 180.0 .002e18 .022.9930 1.3393 25.5 85.6 .002320 .753.0308 i.0567 31.5 119.7 .003124 1.553.0826 14209 7.0 33.7 .002621 .073.1104 .0000 39.1 .0 .002621 2.003.3473 2.0975 29.8 113.2 .002719 1.203.3612 1.3652 15.4 122.0 .002267 .393.3572 1.0667 11.? 90.0 .003131 .223.3891 .7284 16.7 20.6 .002841 .403.4050 .0000 23.5 .0 .002841 .78
3.6816 2.1433 10.0 - 78.7 .002719 .143.6856 1.3930 20.1 60.9 .002261 .463.6816 1.1244 33.7 80.0 .003131 1.783.6836 .7502 7.0 146.3 .002841 .073.6955 .0000 9.8 .0 .002841 .141340.10 2.5530 2.0145 34.1 151.9 .002768 1.61
2.6228 1.3889 41.4 108.4 .002545 2.51
2.6789 1.1487 50.2 92.3 .003381 4.272.7855 .7690 64.2 69.9 .002856 5.88
2.8804 .0000 READINGS INVALID
2.9017 2.0494 30.4 172.4 .002778 1.28
2.9656 1.3617 47.3 77.7 .002204 2.46
2.9772 1.0712 49.7 76.0 .002907 3.593.0567 .7400 54.6 54.0 .002516 3.753.0954 .0000 22.1 .0 .0u2516 .61
3.3220 2.1191 30.6 31.6 .002730 1.283.3123 1.3811 20.7 119.1 .002267 .483.3453 1.0770 25.2 28.6 .0U3141 .993.3782 .7419 43.0 37.4 .002966 2.743.3860 .0000 40.2 .0 .002966 2.393.6300 2.1695 26.8 77.0 .002730 .98
3.6533 1.4082 8.5 135.0 .. 002267 .083.6649 L.1642 24.1 - 90.0 .003141 .913.6571 .7651 14.5 56.3 .002966 .313.6571 .0000 .0 .0 .002966 .00
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Table D-IV. Rear Smoke Grid Calculations - 1/4 InchEntrance
with Baffle Spaced 1/Z Inch (Continued)

Model S2-B. Shot 318

TIK#4 X Y U THETA DENSITY 0
HICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

1381.40 2.5851 2.0159 6.2 -161.6 .002897 .06
2.6726 1.4070 55.0 73.5 .002545 3.85
2.7323 1.1562 54.3 52.3 .003222 4.76
2.8378 .7861 65.1 57.3 READINGS INVALID
NO READING
2.9353 2.0498 3.9 89.9 .002775 .02
3.0030 *.3851 51.4 81.3 .002356 3.11
3.042B 1.1045 92.9 67.8 .003153 13.61
3.1144 .7642 63.0 60.3 .002422 4.81
3.1323 .0000 15.6 .0 .002422 .30
3.3731 2.1134 15.3 - 39.8 .002763 .32
3.3512 1.3831 35.9 60.6 .002182 1.40
3.3791 .. 0786 73.6 73.0 .003654 9.89
3.4229 .7542 58.8 74.6 .003122 5.39
3.4448 .0000 27.4 .0 .003122 1.17
3.6876 2.1692 27.8 50.7 .002763 1.07
3.6796 '.3990 41.0 90.0 .002182 1.84
3.6816 1.1005 7.e 89.9 .003654 .11
3.6915 .7622 55.3 58.0 .003122 4.77
3.6955 .0000 23.5 .0 .003122 .86

1422.70 2.5472 2.0126. 15.3 -113.2 .003002 .35
2.6383 1.4412 30.1 90.0 .002700 1.22
2.7119 1.1913 32.2 86.4 .0U3232 1.67
2.8203 .8232 62.7 50.2 .002576 5.07
2.8765 .0000 READINGS INVALID
2.9017 2.0533 4.0 .0 .002881 .02
2.9734 1.4121 21.3 41.2 .002540 .58
3.0121 1.1t64 35.5 42.7 .002854 1.80
3.0877 .7942 50.2 52.1 .002357 2.97
3.1109 .0000 28.1 .0 .002357 .93
3.3337 2.1094 2Z.4 -116.6 .002899 .73
3.3298 1.4121 34.3 69.4 O0o2447 1.44
3.3666 1.1467 40.7 57.1 .003301 2.73
3.39?7 .7981 40.6 e1.5 .002729 2.25
3.4131 .0000 4.0 .0 .002729 .02
3.6475 2.1908 14.5 -146.3 .002899 .30
3.6533 1.4469 41.4 112.8 .002447 2.10
3.6649 1.1719 88.7 95.2 .003301 12.99
3.6862 ,811o 39.0 78.1 .002729 2.07
3.6804 .0000 20.1 .0 .002729 .55
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Table D-JV. Rear Smoke Grid Calculations . 1/4 X.cb Entrance

with Bafle Spaced 1/z Inch (Continued)

Model 32-B, Shot 318

TIRE x Y u THETA DENSITY 9
MICROSEC INCHES INCHES FT/SEC DEGREES SLUOGSICUFT LB/SQFT

1464.00 2.5791 2.0020 20.8 - 4..8 .002923 b63

2.6726 1.43O8 23.5 es.2 .002475 .69

Z.7343 1.1851 45.5 64.5 .003353 3.46
2.8776 .5338 59.1 34.2 READINGS INVALIU
NO READING
2.9393 2.0498 16:7 - 20.6 .002974 .41
3.0189 1.3990 26.6 17.1 .002422 .86
3.068? 1.1284 37.6 9.0 .00339S 2.40
3.1443 .8040 47.1 48.4 .002493 2.76
3.1602 .0000 66.S 1.7 002I93 5.51
3.3632 2.0935 16.6 - 45.0 .003096 .43

3.3632 1.4149 26.1 13.0 .002597 .8f

3.4010 1.1124 62.2 - 46.3 .003579 6.92
3.4289 .7940 70.4 .0 .002871 7.10
3.4488 .0000 82.1 .0 .002871 9.67
3.6756 2.1612 34.6 - 42.7 .003096 .85
3.6627 1.4368 36.0 - 12.5 .002597 1.69
3.6736 1.188i 43.0 2.6 .003578 1.31

3.6995 .B000 27.4 .0 .002871 ,.07
3.7154 .0000 54.7 .0 .002871 4.30

1505.30 2.5608 1.997, 26.1 160.0 .003031 1.03
2.6402 10.644 58.4 116.6 .002690 4.58
2.7312 1.2320 56.8 81.9 .003405 5.49
2.868E .8562 37.3 53.7 .002771 .. 91
2.9772 .0000 READINGS INVALID
2.9172 2.0475 31.4 -153.4 .002962 1.46
2.9985 1.4199 26.2 94.4 .002322 .80

3,0'89 1.1622 39.4 75.3 .003055 2.38
3.1186 .8291 27.0 42.0 .002126 .78
3.1768 .0019 READINGS INVAL!D
3.3453 2.0978 15.7 129.0 .002856 .35

3.3550 1.4179 6.3 161o6 .002219 .04
3.4092 1.1022 16.6 104.0 .903750 .51
3.4634 .798i 12.7 - 18.4 UC03115 .25
3.4944 .0000 46.2 .0 .003115 3.32
3.6726 2.1676 29.8 - 19.7 .002856 1.27
3.6881 1.4412 28.4 8.j .00219 .89
3.7075 1.1738 36.2 - 33.7 .003750 2.46
3.7133 .8116 18.1 .0 .003115 .51
3.7346 .0000 16.1 180.0 .003115 .40
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Table D.IV. Rear Smoke Grid Clc.ul2&tons - 1/4 Inch Entralce

with Baffle Spaced 1/2 Inc (C-tinned)

Model 3Z-B, Shot 318

TIME y U THITA CENSITY Q
NICROSEC (NCHFS INCHES FT/SEC CEGREES SLUGS/CUFT LB/SQFT

1546.6C 2.5532 2.00.0 7e.2 175.6 .003095 9.46
2.6468 .. 4886 52.6 148.7 .002542 3.52
2.7423 1.2438 55.6 10.7 .0U3203 4.94
2.2995 .8637 45.3 97.4 READINGS INVALID
NO READING
2.9114 2.0358 39.9 -168.7 .002992 2.37
3.0169 1.4249 44.6 142.1 .002639 2.62
3.07F6 1.1662 25.4 112.6 .003370 1.09
1.1612 .8219 22.9 20.0 READINGS INVALID
V0 READING
3.35?2 2.1055 29.9 -168.7 .002778 1.24
3.3572 1.4169 30.5 129.8 .002294 1.07
3.3970 .1Z54 39.1 143.1 .003349 2.56
3.4408 .7900 22.1 135.0 .003210 .78
3.49&5 .0000 3.9 1eO.O .003210 .02
.. 7035 2.1512 24.5 -151.4 .0u2778 .83
3.6915 L.4406 24.7 161.6 .002294 .70
3.7035 1.1682 39.1 !43.1 .003349 J.56
3.7174 .8000 18.0 130.6 .003210 .52
3.69q5 .0000 29.3 100.0 .003210 1.38

1587.90 2.4033 1.9990 8a.5 -176.] .002999 11.76
2.5956 1.4915 62.3 159.2 .002583 3.01
2.6886 1.2668 63.9 136.3 .00185 6.50
2.8630 .9007 54.1 105.1 .Ou

2
51

7  
3.68

?.9772 .0000 REAUINGS INVALIO
2.8785 Z.0397 26.2 -1T5.6 .003016 1.03
2.9637 1.4470 40.4 153.4 .0u2333 1.90
3.0392 1.1855 36.9 150.6 .003239 2.20
3.1400 .8368 30.6 121.6 .002250 1,06
3.1626 .0000 REACINGS INVALID
3.3162 2.0920 57.9 -148.0 .002940 2.11
3.3356 1.4412 25.4 108.4 .002309 .74
3.3762 1.1254 20.1 143.1' .003604 .73
3.4"79 .8136 34.3 69.4 .003199 1.80
3.4906 .0000 8.0 .0 .003199 .10
3.6513 2.1559 30.1 -143.1 .002940 1.33
3.6649 1.4485 18.0 153.4 .002309 .37
3.6765 1.1971 40.0 107.5 .003604 2.85
3.7017 .8252 43.3 103.4 .003199 3.00
3.7056 .0000 READINGS INVALID
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Table D-IV. Rea: Smoke Grld Calculations - 1/4 Inch Entrance
with Baffle Spaced 1/2 Inch (Continued)

Model 32-B. Shot 318

TIME x Y U THETA DENSITY 0NICROSEC INCHES INCHES FT/SEC CEGREES SLUGS/CUFT LA/SOFT

1629.20 2.4657 1.9960 75.5 -169.6 .0029C0 8.272.S891 1.5104 67.8 146s.e .002586 5.94
2.6965 1.2876 77.5 123.7 .Ou3325 10.17
2.8856 .9154 51.7 100.9 READINGS INVALID
NO READING
2.8856 2.0338 51.0 175.6 .003052 3.96
2.9811 1.4428 35.9 135.0 0u2418 :.56
3.0468 1.1841 32.5 122.7 .003295 1.743.14e3 .8478 41.1 87.3 READINGS INVALID
NO READING READINGS INVALID
3.3214 *2.0856 35.2 160.6 .002918 4.81
3.3493 1.4408 32.3 155.0 .002382 1.i5
3.38611 1.1403 54.7 90.0 .003532 5.29
3.4527 .8219 36.5 7&.5 READINGS INVALID
3.5025 .0000 21.5 .0 READINGS INVALID
3.6746 2.1333 15.8 150.3 .002918 .363.6756 1.4485 11.9 99.5 .002382 .173.6915 1.2060 32.8 72.6 .003522 ;.90
3.7075 .8418 ;1.8 42.5 READINGS iNVALID
NO READING

!670.50 2.4097 1.9855 50.2 177.7 .002991 3.77
2.5395 1.5283 86.7 132.2 .002640 9.022.6460 1.3308 91.6 127.9 .0U3158 13.242.5533 .9511 112.5 105.5 READINGS INVALID
2.9540 .0000 READINGS INVALID
2.8281 2.0436 59.3 -156.0 .0U3020 5.31
2.9385 1.4722 62.9 116.6 .002475 4.89
3.0218 1.2126 42.2 1.15.3 .003073 2.743.1419 .8775 61.0 72.8 READINGS INVALID
NO READING READINGS INVALID
3.2833 2.1036 23.4 149.0 .002757 .763.3065 1.4547 40.7 122.9 .002432 2.013.3782 1.1797 66.2 76.0 .003342 7.33
3.4576 .8484 59.6 57.4 .003033 5.39
3.5119 .0000 16.1 .0 .003033 .393.6378 2.1637 17.2 159.4 .0u2757 .41
3.6630 1.4605 34.4 83.3 .002432 1.44
3.6862 1.2261 38.6 81.0 .003342 2.49
3.7249 .86465 50.7 56.3 .0030!3 3.99
3.7230 .0000 READINGS INVALID
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Table D-lW. Fear Smoke Grid Calculations - 1/4 Inch Entrance

with Bffle Spaced 112 Inch (Continued)

Model 32-S, Shot 318

TIME x Y U THETA DENSITY 0
MICROSEC INCHES INCHES FT/SCC DEGREFS SLUGS/CUFT LB'SOFT

1711.80 2.4159 1.99,0 91.9 177.6 .0U3274 13.864
2.5313 1.5741 112.7 146.; .002364 15.02
7.i'08 1.3592 125.2 145.Z .003554 27.96
Z.F.57 ..02zq 0-0.2 120., READINGS INVALID
NO READING REWUINGS INVALID
2.6318 2.0100 57.Z -172.1 *OuS,57 5.17
:.9582 1.49E5 56.7 136.4 .002347 3.77

1.0219 1.22,9 102.5 124.9 .003085 i6.19
3.1662 .9055 75.2 117.9 READINGS INVALID
V0 READING READINGS INVALID
3.301" Z.0975 32.3 -i55.0 .002902 i.5-
3.3274 -.4746 19.5 143.1 .0O2473 .47
3.3970 1.2040 35.5 114.0 .003578 2.65
3.4aL6 .8716 4!.1 87.3 qEADINGS INVALID
3.51P4 .0000 21.5 .0 READINGS INVALID
3.663T7 2.1393 57.0 -1&9.0 .002902 4.71
3.0794 1.4826 17.7 '14.0 .002473 4.12
3.6975 1.2435 57.0 112.z .Ou057B 5.81
3.7353 .8836 ".6 118.8 REAOINGS INVALID
90 READING

1733.10 2.3186 1.9893 130.7 -169.' .003041 25.99
2.4465 1.5903 113.1 173.9 .OU2625 16.78
2.5433 1.4005 94.1 146.3 .002978 13.19
2.5010 t.0402 60.2 L15.7 READINGS INVALID
40 READING REACINGS INVALID
2.7719 2.0358 74.3 -178.5 .003029 8.36
2.8978 1.5109 5 ..4 153.4 .002664 4.54
2.96 7 1.2959 10Z.C, 126.2 .002806 14.59
3.10TO .9433 70.6 0rO.E READINGS INVALID
NO RFAUING READINGS INVALID
3.2542 2.0901 2A.0 -159.0 .003094 1.21
3.2910 1.4663 30.1 143.1 .002553 1.16
1.3627 1.2145 5R.4 116.6 *00O455 5.8
3.4596 .8891 44.0 65.6 .003086 2.99
3.5332 .0000 READINGS INVALID
3.5893 2.1346 26.2 175.6 .0u3094 1.06
3.6397 1.5128 22.2 174.6 0u2553 .63
3.6649 1.2804 30.1 90.0 .0U3455 1.57
3.7036 .8882 22.! 90.0 .003086 .75
3.73e5 .0000 READINGS INVALID

243



0

Table D-V, Front Smoke Grd Calculations - 1/2 Inch Entrance

with Baffle Spaced I/Z Inch

Model 33-A, Shot 310

TIRE x Y U THETA DENSITY Q

NICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

85.ZO 1.0268 1.9106 31.2 150.3 .002375 1.16
1.0407 1.5472 9.9 -168.7 .002310 .11

.9891 .7349 14.0 - 33.7 .002308 .22

.9732 .4052 4.3 -153.4 .062302 .02

.9513 .0000 5.8 180.0 .002302 .04

1.3644 1.9285 1.9 180.0 .002335 .00

1.3724 1.5452 11.3 -149.0 .002271 .14
1.3585 .6852 11.6 180.0 .002312 ,16
1.3426 .3992 5.8 .0 .002473 .04

1.3386 .0000 15.5 180.0 .002473 .30
1.6802 1.9126 16.5 159.4 .002385 .33

1.7120 1.5551 22.1 142.1 .002338 .57

1.7319 .6614 15.6 119.? .002327 .28
1.721 .3595 8.7 153.4 .002414 .09

1.7080 .0000 11.6 180.0 .002414 .16
2.0497 1.ý9186 8.0 -166.0 .002385 .08
2.073S 1.5492 1?.3 116.6 .002330 .35
2.0874 .6177 2.7 45.0 .002327 .01

2.1053 .3257 13.5 180.0 .002414 .22
2.0775 .0000 17.4 180.0 .002414 .37

127.00 .9903 1.9340 11.0 - 9.5 .002287 .17

1.0136 1.5456 21.4 56.3 .002392 .55
.9942 :7301 73.7 - 36.3 .002383 6.46
.9612 .4078 58.2 - 17.8 .002413 4.09
.9379 .0000 READINGS INVALID

1.3456 1.9204 42.1 -138.8 .002410 2.13
1.3476 1.5553 17.8 90.0 .002270 .36
1.3340 .6874 12.0 -17U.5 .002324 .17

1.3243 .3845 27.5 -120.3 .002469 .93

1U3068 .0000 1107 180.0 .002469 .17
1.6524 1.9146 13.9 180.0 .002371 .23
1.6854 1.5495 12.5 161.6 .002278 .18
107049 .6524 19.8 - 53.1 .002417 .47

1.7010 .3650 10.1 -168.7 .002481 .13
1.6893 .0000 4.0 .0 .002481 .02

2.0291 1.9087 11.5 -121.0 .002371 .16
2.0524 1.5553 22.1 -116.6 ,002278 .56
2.0680 .6136 12.0 - 80.5 .002417 .18
2.0602 .3184 4.4 153.4 .002481 .02
2.0660 .O0OO 11.9 .0 .002481 .18
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t Table D-Y. Front Smoke Grid Calculatxons - 1/2 Inch Entrance
with Baffle Spaced 1/2 Inch (Cc-txnued)

Hodel 33-A, Shot 310

TIME x Y U THETA DENSITY 0
NICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

168.80 1.0387 1.9086 30.1 - 45.0 .002845 1.29
1.0516 1.5650 39.9 50.9 .002507 2.00
1.0487 .6912 68.4 - 8.1 .002876 6.73
1.0288 .3873 92.0 - 22.2 READINGS INVALID
NO READING
1.3327 1.9007 21.3 .0 .002476 .56
1.3724 1.5631 42.3 15.9 .002185 i.95
1.3466 .6832 78.4 - 15.8 .002195 6.75
1.3287 .3754 54.3 - 4.1 .002497 3.69
1.3267 .0000 S0.3 .0 .002497 ' 3.16
1.6663 1.9126 27.7 - 24.8 .002341 .90
1.7001 1.5591 23.9 14.0 .002355 .67

1.7438 .6455 36.2 - 15.5 .002442 1.60
1.7120 .3575 37.2 - 51.3 .002375 1.64
1.7120 .0000 READINGS INVALID
2.0437 1.9086 7.7 180.0 .002341 .07
2.0636 1.5293 7.0 - 33.7 .002355 .06
2.0894 .6058 6.1 - 71.6 .002442 .05

2.1013 .3277 13.7 9R.1 .002375 .22

2.0894 .0000 3.9 180.0 .002375 .02
2&0.60 1.0117 1.9126 16.0 60.3 .002445 .31

1.0388 1.5-67' *. 42.8 56.3 .002223 2.04
1.0621 .7204 147.2 17.2 .002437 26.39
1.0466 .3728 101.3 4.5 .002803 14.39
1.0252 .0000 READINGS INVALID
1.3670 1.9204 83.5 5.4 .002571 8.97
1.3883 1.5670 64.1 8.9 .002411 4.96
1.4097 .6660 143.2 5.6 .002546 26.11
1.3786 .3806 153.1 5.2 READINGS INVALID
1.3573 .0000 124.7 .0 READINGS INVALID
1.6777 1.9029 47.5 .0 .002592 2.93
1.T7087 1.5553 60.2 - 9.5 .002425 4.40
1.7398 .6427 64.5 17.9 .002628 5.46
1.7243 .3359 97.7 7.0 READINGS INVALID
NO READING
2.0214 1.9087 10.7 68.2. .002592 .15
2.0583 1.5515 53.9 36.0 .002425 3.52
2.0699 .6078 50.1 18.4 .002628 3.30
2.0583 .3320 37.8 6.0 READINGS INVALID
2.0621 .0000 45.5 .0 READINGS INVALID
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Table D-V. Front Smoke Gr.d Calculations - 1/2 Inch Entrance

with Baffle Spaced 1/2 Inch (Continued)

Model 33.A, Shot 310

TIME X V U THETA DENSITY 0
NICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

252.40 1.0467 1.922S 74.5 62.1 .002489 6.90
1.0765 1.6008 86.2 44.1 .002388 8.88
1.1897 .7349 206.9 17.4 .002481 53.11
1.1301 .3952 176.1 12.1 READINGS INVALID
NO READING
1.4161 1.9086 Se.6 7.6 .002616 4.49
1.4359 1.5730 79.0 36.0 .002536 7.91
1.4896 .6971 140.2 26.2 *002642 25.98
1.4816 .3893 140.5 11.9 .002726 26.89
1.451C .0000 162.6 .0 .002726 36.03
1.7140 1.9126 65.8 24.3 .002570 5.57
1.7597 1.5492 78.6 9.9 .002472 7.64
1.8054 .6653 126.3 15.1 .002634 21.01
1.8093 .3694 143.9 17.2 .OG290 27.84
1.8034 .0000 READINGS INVALID
2.0477 1.9186 78.0 7.1 .002570 7.82
2.1072 1.5611 68.7 9.7 .002472 5.84
2.1370 .6216 LZO.6 18.7 .002634 19.15
2.1390 .3317 123.2 8.1 .002690 20.41
2.135L .0000 READINGS INVALID

294.20 1.0466 1.9786 21.3 - 21.8 .002510 .57
1.1010 1.6369 68.7 48.5 .002533 5.98
1.2602 .7825 156.3 22.3 .002640 32.22
1.2194 .4097 171.4 6.6 .002599 38.17
1.1592 .0000 READINGS INVALID
1.4252 1.9282 64.1 8.9 .002613 5.37
1.4524 1.6136 90.5 23.2 .002450 10.03
1.5359 .7282 135,5 25.1 u002474 22.71
1.5165 .4097 134.0 12.8 .002639 23.69
1.5204 .0000 106.9 .0 .002639 15.08
1.7379 1.9301 81.8 - 7.0 .002529 8.46
1.7864 1.5689 105.9 20.e .002560 14.35
1.8621 .6757 122.8 1.8 .002676 20.18
1.8621 .3786 120.4 9.5 READINGS INVALID
1.8505 .0000 138.6 .0 READINGS INVALID
2.0990 1.9184 98.5 - 15.2 .002529 12.26
2.1262 1.L.631 95.1 12.0 .002560 11.58
2.1845 .6466 103.6 6.6 .002676 14.37
2.1806 .3495 109.5 12.5 READINGS INVALID
NO READING
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Table D-V. Front Smoke Grid Calculations - 1/2 Inch Entrance
t with Baffle Spaced 1/2 Inch

Model 33-A, Shot 310

TIME X Y U THETA CENSITY 0
MICROSEC INCHES INCHES Fr/SEC DEGREES SLUGS/CUFT LB/SOFT

336.00 1.0665 1.9146 87.6 - 46.8 .002584 9.92
1.1221 1.6524 31.0 3.6 .002403 1.16
1.3347 .7944 150.2 21.9 .002492 28.12
1.3009 .4151 154.5 15.3 .002758 32.91
1.2612 .0000 READINGS INVALID
1.4796 1.9186 65.8 1.? .002791 6.05
1.5194 1.6087 68.5 10.1 .002483 9.72
1.6127 .7547 141.6 21.7 .002641 26.49
1.6127 .4191 134.4 11.6 .002484 22.43
1.5591 .0000 133.6 .0 .002434 22.15
1.7954 1.9027 93.9 - 8.3 .002942 12.97
1.8590 1.5869 101.4 13.2 .002517 12.94
1.9285 .6693 125.7 9.8 .002904 22.94
1.9285 .3893 127.0 7.9 .002651 21.38
1.9424 .0000 106.5 .0 .002651 15.02
2.1430 1.8928 97.7 - 810 .002942 14.05
2.2006 1.5809 107.3 7.3 .002517 14.49
2.2403 .6336 133.8 - 3.3 .002904 25.99
2.2463 .3555 124.0 - 2.7 .002651 20.38
2.2582 .0000 READINGS INVALID

377.80 1.1068 1.9146 69.5 - 4.9 .002597 6.28
1.1320 1.6388 42.0 19.3 .002499 2.20
1.4000 .8386 169.2 20.6 .002606 37.27
1.3689 .4505 190.7 9.6 READINGS INVALID
NO READING
1.4913 1.9301 89.6 - 6.3 .Ou2677 10.75
1.5398 1.6291 74.9 12.2 .002512 7.05
1.6680 .7806 150.5 - 1.5 .002408 27.28
1.6485 .4369 146.8 10.1 .002622 28.25
1.6544 .0000 178.2 .0 .002622 41.62
1.8311 1.9165 87.1 " .3 .002740 10.40
1.8854 1.5922 91.1 .0 .002480 10.28
1.9864 .6971 147.2 10.9 .002628 28.45
1.9883 .3961 152.8 3.7 .002603 30.38
1.9573 .0000 142.5 .0 .002603 26.43
2.1961 1.9049 127.0 10.8 .002740 22.08
2.2330 1.5767 109.3 - 5.2 .002480 14.82
2.3184 .6388 151.3 6.0 .002628 30.08
2.3049 .3437 147.0 4.6 .002603 28.12
2.2854 .0000 134.6 .0 .002603 23.59
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Table D-V. Front Smoke Grid Calculations - l/2 Inch Entrance
with Baffle Spaced 1/2 Inch (Continued)

Model 33-A, Shot 310

TIME X Y U THETA DENSITY 0
NICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

419.60 1.1360 1.9086 41.2 41.2 .002624 2.22
1.1619 1.6663 59.0 41.0 .002449 4.26
1.4935 .8540 140.2 35.4 *002739 26.91
1.4896 .4469 159.7 6.3 .002673 34.0?
1.4181 .0000 READINGS INVALID
1.5690 1.9096 75.9 - 5.9 O002a54 8.22
1.5929 1.6246 68.7 9.7 .002469 5.83
1.7637 .7507 147.7 5.3 .002686 29.31
1.7577 .4449 167.6 6.6 .002479 34.81
1.7378 .0000 162.6 .0 .002479 32.77
1.8828 1.9007 82.1 - 8.1 .002580 8.70
1.9503 1.5869 96.9 2.3 .002518 I1.81
2.0735 .6971 135.9 10.7 .002798 25.84
2.0814 .3992 156.6 8.5 .002629 32.22
2.0854 .0000 READINGS INVALID
2.2681 1.9166 109.5 8.1 .002580 15.46
2.3098 1.5710 110.9 6.0 .002518 15.49
2.3913 .6495 118.8 6.5 .002798 :9.76
2.3932 .3674 145.6 4.6 .002629 27.86
2.3932 .0000 214.8 .0 .002629 60.67

461.40 1.1379 1.9417 33.7 93.4 .002555 1.45
1.1767 1.6777 25.7 22.6 .002503 .83
1.5146 .9204 126.8 34.2 .002276 18.31
1.5282 .4680 142.6 27.3 .002586 26.27
1.5184 .0000 READINGS INVALID
1.5670 1.92Z3 40.4 11.3 .002709 2.21
1.6078 1.6408 59.3 25.7 .002515 4.43
1.8155 .7942 112.4 26.1 .002548 16.11
1.8155 .4563 127.0 10.8 READINGS INVALID
1.8175 .0000 READINGS INVALID
1.9126 1.9049 44.7 - 12.8 .002620 2.61
1.9825 1.5961 36.5 17.5 .002529 1.68
2.1204 .7223 98.0 8.1 .002762 13.26
2.1437 .4194 86.0 7.9 READINGS INVALID
NO READING
2.3049 1.9204 33.7 3.4 .002620 1.49
2.3437 1.5883 57.1 14.0 .002529 4.13
2.4369 .6524 53.5 2.1 .002762 3.95
2.4505 .3553 72.0 - 7.9 READINGS INVALID
2.5010 .0000 READINGS INVALID
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Table O-Y. Front Smoke Grld Calculations - 1/2 Inch Entrance
t •±th Baffle Spaced 1/2 Inch (Contin8ed)

Model 33-A, Shot 310

TIME K y U THETA DENSITY QNICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

503.20 1.134' 1.9424 33.4 - 80.0 .002408 1.34
1.1857 1.6763 18.3 - 32.0 .002543 .42
1.5988 .9255 89.2 93.7 *002699 10.75
1.6167 .5124 136.9 28.7 READINGS INVALID
NO READING READINGS INVALID
1.6087 1.9166 33.8 13.2 -003135 1.79
1.6465 Z.6504 28.8 42.3 .002677 1.1I1.8649 .8004 68.4 61.3 .002772 6.49
1.8628 .4687 97.4 21.0 RtADINGS INVALID
NO READING READINGS INVALID
1.926r :.8908 37.6 34.5 .002654 1.97
1.9861 1.5946 READINGS INVALID
2.1705 .7110 27.9 33.7 .003017 i.18
2.1668 .4111 15.6 7.1 READINGS INVALID
2.1907 .0000 READINGS INVALID
2.3019 1.9186 25.2 -147.5 .002654 .852.3654 1.5849 6.1 -161.6 ,0U2614 .05
2.4449 .6514 23.2 90.0 .003017 .812.4647 .3575 32.4 72.6 READINGS INVALID
NO READING READINGS INVALID545.00 1.1437 1.9087 83.3 -151.6 .002598 9.01
1.1922 L.6680 33.7 130.2 .002588 1.47
1.5087 1.0097 73.4 93.1 .002279 6.13
1.6485 .5340 READINGS INVALID
N0 READING READINGS INVALID
1.6000 1.9301 49.7 -175.4 READINGS INVALID
1.6291 1.6602 40.4 168.7 READINGS INVALID
1.8485 .8544 86.0 104.7 .002866 10.59
1.9068 .4913 READINGS INVALID
NO READING READINGS INVALID
1.9437 1.9262 37.6 108.4 READINGS INVALID
NO READING
2.1437 .7379 36.1 80.5 .002862 1.87
2.1592 .4214 61.1 29.1 READINGS INVALIDNO READING READINGS INVALID
2.2835 1.9068 28.3 -167.9 READINGS INVALID
2.3379 1.5864 31.3 -161.6 READINGS INVALID
2.4369 .6757 21.9 95.2 .002862 .682.4602 .3864 18.7 32.0 READINGS INVALIDNO RfADING READINGS INVALID
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Table D-V. Front Smoke Grid Calculations - 1/2 Inch Entrance
with Baffle Spaced 1/2 Inch (Continued)

flodel 33-A, Shot 310

TIME X Y U THETA DENSITY 0HICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

586.80 1.0606 1.9027 92.4 160.4 .002807 12.00
1.1639 1.7021 86.9 163.2 .002968 11.221.59'8 .9990 74.8 111.3 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
1.5591 1.9126 108.7 -175.9 .002758 16.29
1.6068 1.6584 97.1 175.4 .002671 12.59
1.8431 .8838 56.3 116.6 READINGS INVALID
NO READING
NO RFADING READINGS INVALID
1.9146 1.9265 84.5 -159.9 .002705 9.661.9742 1.6068 READINGS INVALID
2.1768 .7468 52.4 85.8 .003288 4.51
2.2205 .4409 41.6 62.2 READINGS INVALID
NO READING REAUINGS INVALID
2.2741 1.9126 67.3 161.6 .002705 6.132.3357 1.5750 57.5 147.4 .002848 4.70
2.4429 .6733 33.0 139.1 .003288 -. 792.4806 .3674 22.6 121.0 READINGS INVALID
NO READING READINGS INVALID

628.60 1.0563 1.9398 34.6 66.4 .002788 1.67
1.1087 166932 64.5 -169.4 .002951 6.13
164826 1.0796 143.5 129.4 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
1.4913 1.9223 48.2 170.5 o002846 3.30
1.5320 1.6680 56.3 161.6 .002681 4.261.8233 .9049 75.4 103.7 .002662 7.56
1.9087 .5476 READINGS INVALID
NO READING READINGS INVALID
1.8641 :.8971 81.4 175.8 .0T2974 9.85.1.9243 1.6214 80.2 147.1 6002860 9.192.1476 .7903 62.9 118.2 .003156 6.24
2.1786 .4583 38.1 117.9 READINGS INVALID
NO READING READINGS INVALID
2.2194 1.9282 59.4 180.0 .002974 5.25
2.2893 1.6175 43.2 164.1 .002860 2.672.4117 .6971 39.0 114.0 .003156 2.40
2.4485 .4058 41.3 106.7 READINGS INVALID
NO READING READINGS INVALID
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Table D-V. Front Smoke Grid Calculations - 1/2 Inch Entrance
with Baffle Speced 1/2 Inch (Continued)

Model 33-A, Shot n31

TIME X y U THETA DENSITY QMICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFP LB/SOFT

670.40 1.0745 1.9345 READINGS INUALID
1.1003 1.6902 READINGS INVALID
1.5035 1.1102 READINGS INVALID1.6802 .7130 READINGS INVALID
NO READING READINGS INVALID1.5114 1.9206 READINGS INVALID
1.5531 1.6763 READINGS INVALID
1.8252 .9573 READINGS INVALID
1.9166 .6117 READINGS INVALID
NO READING READINGS INVALID
1.8332 1.9325 READINGS INVALID
1.9067 1.6504 READINGS INVALID2.1470 .8024 READINGS INVALID
2.2026 .474? READINGS INVALIU2.2165 .0000 READINGS INVALID
2.2145 1.9126 READINGS INVALID
2.2939 1.5869 READINGS INVALID
2.427o .7090 READINGS INVALID2.4687 .4071 READINGS INVALIDNO READING READINGS INVALID

712.20 NO READING
NO READING
NO READING
NO READING
NO READING READINGS INVALID
NO READING
NO READING
NO READING
NO READING
NO READING READINGS INVALID
NO READING
NO READING
NO READING
NO READING
NO READING READINGS INVALID
ND READING
NO READING
NO READING
NO READING
NO READING READINGS INVALID
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Table D-V. Front Swoe Grid Calculations - 1/2 Inch Entrance
with Baffle Spaced 1/2 Inch (Continued) -

Model 33-A, Shot 310

TINE X Y U THETA CENSITY 0
NICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

754.00 1.0546 1.9206 READINGS INVALID
1.1341 1.6822 READINGS INVALIC
1.4610 1.1162 READINGS INVALID
1.6802 .7905 READINGS INVALID
NO READING READINGS INVALID
1.4757 1.9206 READINGS INVALID
1.5174 1.6783 READINGS INVALID
1.8232 .9911 READINGS INVALID
1.9583 .6395 READINGS INVALID
NO READING READINGS INVALID
1.8669 1.8987 READINGS INVALID
1.9186 1.6564 READINGS INVALID
2.1569 .6640 READINGS INVALID
2.2463 .5204 READINGS INVALID
NO READING READINGS INVALID
2.2205 1.9245 READINGS INVALID
2.3078 1.6246 READINGS INVALID
2.4727 .7388 READINGS INVALID
2.5005 .4211 READINGS INVALID
NO READING READINGS INVALID

795.90 1.0097 1.9223 47.9 150.3 .002662 3.05
1.0330 1.648j 95.2 -163.1 .00297) 13.50
1.3942 1.1534 130.3 136.8 .003094 26.2'
1.6117 .89-3 189.0 112.P READINGS INVALIU
NO RVADING READINGS INVALID
1.4311 1.9282 44.3 153.4 .002818 2.76
1.4757 1.6893 36.1 152.1 .003051 2.21

t.7922 1.0466 115.3 105.9 0u2978 19.79
.. 9670 .7029 13e.7 80.1 READINGS INVALIU
NO READING READINGS INVALID
1.8058 1.9223 35.2 141.8 .002780 1.73
1.8816 1.6369 25.7 -157.4 .003013 1.00
2.1417 .8816 72.8 42.8 .003109 8.25
2.252' .5301 93.1 23.8 .002614 11.32
2.2505 .0000 READINGS INVALID
2.1942 1.9243 7.9 - 89.9 .002780 .09
2.2544 1.6058 8.9 153.4 .003013 .12
2.4427 .7437 39.6 36.9 .003109 2.44
2.50,10 .4233 62.0 16.7 .002614 5.03
2.5r29 .0000 READINGS INVALID
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Table D-V. Front sotC Gd calculations 1- /2 Inch Entrancew7,th Baffe Spaced 1/2 Inch (Contimed)

Model 33-A. Shot 310

TIME x y U THETA CENSITY 0
HICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

837.60 1.0129 1.9444 23.3 85.2 .002557 .69
1.0427 1.6544 15.6 119.7 .00314" .36
1.3664 1.2056 101.9 141.2 .003221 16.71
1.6068 .9652 140.0 95.6 READINGS INVALID
NO READING READINGS INVALID
L.4359 1.9404 13.5 .0 .002731 .25
1.4836 1.6961 26.8 109.7 *002980 1.23
1.7935 1.1023 95.8 q8.1 .002589 11.88
1.9821 .7766 117.7 62.6 RkADINGS INVALID
NO READING READINGS INVALID
1.8391 1.9206 25.2 22.6 .002885 .91
1.8947 1.6465 72.6 80.8 .002967 7.81
2.2105 .9136 104.6 39.0 .003320 18.16
2.3317 .5581 116.3 44.3 READINGS INVALID
NO READING
2.2205 1.9166 29.1 - 3.8 .002835 1.22
2.2;99 1.6286 58.2 68.6 .002967 5.03
2.5045 .T627 103.1 34.3 .003320 17.64
2.5601 .4389 102.2 37.3 READINGS INVALID
NO READING

879.40 1.0117 1.9456 13.3 -116.6 .002737 .24
1.0252 1.6621 21.3 -158.2 .002987 .68
1.3146 1.2175 81.2 180.0 .003462 11.40
1.59F1 1.0311 120.7 131.0 READINGS INVALID
NO READING READINGS INVALID
1.4447 1.9282 43.2 -105.9 .003213 3.00
1.4660 1.7165 32.0 158.2 .002744 1.40
1.7786 1.1417 96.0 111.8 .002777 12.70
2.0214 .8078 178.5 93.2 .002523 40.17
2.2951 .0000 READINGS INVALID
1.8291 1.9320 20.4 -150.9 .003422 .71
1.8932 1.7087 44.5 110.9 .003055 3.02
2.2233 .9476 90.3 74.7 .003242 13.22
2.3359 .6117 115.6 38.0 .002584 17.28
2.4233 .0000 READINGS INVALID
2.2233 1.9223 23.8 4.8 .003422 .97
2.2757 1.6602 READINGS INVALID

2.5282 .8019 106.4 43.5 .0032,2 18.36
2.5825 .4854 117.6 36.1 .002584 17.8?
2.6330 .0000 READINGS INVALID
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Table D-V. Front Smoke Grid Calculatons - I/Z Inch Entrance
with Baffle Spaced 1/2 Inch (Continued)

Model 33-A, Shot 330

TIME x y U THETA DENSITY 0NICROSEC INCHES INCHES FT/SEC DEGREFS SL'JbSICUFT LB/SQFT

921.20 1.0070 1.9325 29.5 -121.6 .002929 1.281.0228 1.6465 50.5 -147.5 .003052 3.891.2850 1.2056 73.8 -175.! *Ou35,4 9.561.5273 1.0566 READINGS INVALID
NO READING READINGS INVALID
1.4240 1.8987 50.9 -171.3 .00334a 4.33L.4538 1.7080 21.6 -169.7 .002991 .701.7557 1.1917 76.7 100.2 .002888 8.491.972Z .9553 READINGS INVALID
NO READING READINGS INVALID1.8213 1.9106 17.8 - 77.5 READINGS INVALID1.8788 1.6882 32.0 -155.0 READINGS INVALID
2.2344 1.0010 READINGS INVALID
2.4230 .6296 READINGS INVALID
2.5283 .0000 READINGS INVALID2.2443 1.9186 14.7 - 23.2 READINGS INVALID
43 READING
2.5819 .8361 97.7 82.0 .003085 14.732.6554 .5084 READINGS INVALID
NO READING READINGS INVALID963.00 .9961 1.9204 15.1 156.8 .002781 .32.9825 1.6350 12.5 108.4 .002847 .221.2408 1.2117 62.2 -170.8 READINGS INVALID
NO READING
NO READING READINGS INVALID1.3942 1.9204 47.9 141.7 .003107 3.5?1.4447 1.7126 39.8 -174.3 READINGS INVALID1.7650 1.2175 83.2 141.8 READINGS INVALIDNO READING READINGS INVALID
NO READING READINGS INVALID1.8330 1.9146 20.4 150.9 .003383 .701.8641 1.6951 32.5 142.4 READINGS INVALID
NO READING
NO READING
NO READING READINGS INVALID
2.2369 1.9165 12.0 9.5 .003383 .252.3029 1.6913 READINGS INVALID2. V17 .8990 71.7 39.4 REAOINGS INVALID
NO READING
NO READING READINGS INVALID
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Table D-V. Front Smoke Grid Calculations - 1/Z Inch EntranceI with Baffle Spaced 1/2 Inch (Continued)

Model 33-A, Shot 310

TIRE x Y U THETA DENSITY 0
NICROSEC INCHES INCHES FT/SEC DEGREES SLUuS/CUFT LO/SQFT

1004.80 .9930 1.9384 25.2 -175.6 .002972 .95
.0l1E9 1.6584 49.3 -131.8 .003230 3.93

1.2234 1.1956 107.1 -139.4 READINGS INVALID
1.3565 1.0645 READINGS INVALID
NO READING READINGS INVALID
1.3863 1.9285 83.6 -174.7 .003033 10.59
1.4141 1.7041 90.2 -157.3 .002799 11.39
1.6902 1.2433 147.1 -179.2 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
1.8034 1.9206 101.9 165.7 .003140 16.29
1.8530' 1.7080 38.1 156.0 .002876 2.09
2.2761 1.048T READINGS INVALID
2.5521 .6713 READINGS INVALID
NO READING READINGS INVALID
2.2562 1.9206 31.2 -172.9 .003140 1.33
2.3118 1.6882 60.8 -170.8 .002876 5.31
2.6375 .8818 73.3 12.2 .003578 9.61
2.7488 .5462 READINGS INVALID
2.8620 .0000 READINGS INVALID

1046.60 .9709 1.9184 47.9 141.7 .001832 3.25
.9495 1.5981 123.0 -123.2 .003121 Z3.61

1.1592 1.1417 188.1 -130.7 .003451 61.05
1.2738 1.0214 167.5 -122.9 READINGS INVALID
No READING READINGS INVALID
1.3107 1.9126 51.4 -152.4 .002683 3.54
1.3612 1.67TT 70.8 -153.4 .002711 6.80
1.6175 1.2155 121.0 -164.8 READINGS INVAXID
1.8117 1.0660 READINGS INVAI0
NO READING READINGS INVALID
!.7340 1.9398 87.1 180.0 .003167 12.02
1.8291 1.7107 60.1 -162.8 .003221 5.82
2.1864 1.1340 208.3 151.0 READINGS INVALID
NO READING
NO READING READINGS INVALID
2.2058 1.9126 87.9 -172.2 .003167 12.24
2.2427 1.6816 89.4 -174.9 .003221 12.88
2.6136 .9146 63.2 122.2 READINGS INVALID
2.7?67 .5631 50.7 51.3 READINGS INVALID
NO READING READINGS INVALID
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Table D-V. Front Smoke Grid Calculations - I/Z inch Entrance
with Baffle Spaced 1/2 Inch (Continued)

Model 33-A, Shot 310

TIME x y U THFTA DENSITY Q
MICROSEC INCHES INCHES FT/SEC CEGREES SLUIS/CUFT LBISOFT

1088.40 .9553 1.9086 74.5 -17!.0 .002580 7.15
.9513 1.5551 67.7 -149.0 .002883 6.61

1.1003 1.0526 190.0 -146.6 READINGS INVALID
1.2651 .9235 READINGS INVALID
4O READING READINGS INVALID
1.3406 1.9047 69.1 168.7 .002962 7.07
1.3505 1.6723 108.7 -175.9 .003010 17.77
1.5730 1.2115 133.6 180.0 READINGS INVALID
NO READING
NO READING READINGS INVALID
1.7160 1.9206 69.9 -175.2 .003162 7.73
1.7954 1.6902 157.4 175.1 .002904 35.96
2.0933 1.1500 160.4 160.3 .002Z68 29.18
2.1787 .9573 READINGS INVALID
NO READING READINGS INVALID
2.1688 1.9086 115.8 170.4 .003162 21.21
2.2224 i.6802 109.9 165.7 .OU2904 17.52
2.6038 .9355 READINGS INVALID
2.7805 .5859 READINGS INVALID
NO READING READINGS INVALID

1130.20 .5971 1.9068 50.1 161.6 .002797 3.51
.8913 1.5631 48.9 -148.2 .002936 3.51

1.0000 1.0369 149.3 -141.5 READINGS INVALID
NO READING
NO READING READINGS INVALID
1.2427 1.9262 119.6 173.3 .002885 20.63
1.2524 1.6699 119.6 -173.3 .002905 20.77
1.4835 1.2155 139.3 -165.Z READINGS INVALID
1.6602 1.0505 READINGS INVALID
NO READING READINGS INVALID
1.6641 1.9340 134.6 -179.2 .003291 29.83
1.6718 1.7243, 114 46 179,2 READINGS INVALID
2.0350 1.1883 139.1 135.6 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
2.0913 1.9320 95.5 174.1 .003291 15.02
2.1359 1.7087 126.3 171.0 READINGS INVALID
NO READING
NO READING READINGS INVALID
NO READING READINGS INVALID
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, able D-V. Front Smoke Grid Calculations - l/2 Inch Entrance
* with Baffle Spaced 1/2 Inch (Conttnued)

Model 33-A, Shot 310

TI1E X Y U THETA DENSITY 0
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

1172.00 .9076 1.9245 19.7 168.7 .002841 .55
.9096 1.5293 75.2 -101.9 .002971 8.39
.9831 .9593 152.4 -11T.2 .002928 3ý.98

1.1817 .8401 READINGS INVALID
*NO READING READINGS INVALID
1.2214 1.9186 66.1 -148.2 .002931 6.40
1.2314 1.658+ 66.9 -157.9 .002959 6.61
1.4379 1.1758 177.5 -154.8 READINGS INVALID
1.5770 1.0348 205.2 -166.4 READINGS INVALID
40 PEADING READINGS INVALID
1.5804 1.9186 163.0 -175.9 .003058 40.62
1.6504 1.6922 106.0 -170.5 .003096 17.38
1.9662 1.2075 220.4 172.9 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
2.0735 1.9186 118.2 -177.2 .003058 21.37
2.0973 1.700, 104.8 17-.8 .003096 17.00
P.4985 1.q65 READINGS INVALID-,
NO READING READINGS INVALI' ,
NO READING READINGS INVDA(O

1213.60 .8777 1.9107 20.4 -.L9.I .002851 .59
.8757 1.4893 90.5 -113.2 .003210 13.14
.9301 .9010 155.5 " -121.5 READINGS INVALID

NO READING READINGS INVALID
NO READING READINGS INVALID
1.1864 1.8913 71.4 -176.3 .003477 8.86
1.1903 1.64-47 79.6 -145.1 .003090 9.80
1.3223 1.1398 151.8 -149.4 READINGS INVALID
1.4602 1. 0019 180.0 -140.4 READINGS INVALID
NO RE4O:4G READINGS INVALID
1.5010 1.9223 81.4 -175.8 .003170 10.50
1.P670 1.7068 112.9 -.7ý.0 READINGS INVALID
1.8155 1.2155 READINGS INVALID
NO READING READINGS I1VALIC
4O READING READINGS INVALID
1.9728 1.9262 120.1 171.5 .003170 22.87
2.0311 1.7165 92.7 160.0 READINGS INVALID
NO READING READINGS INVALID
4O READING READINGS INVALID
NO READING READINGS INVALID
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Table D 7 Front Smoke Grid Calculations - 11Z kxch Entrance

with Baffle Spaced 1/2 Inch (Continued)

Model 33-A, Shot 310

TIME K y U THETA CENSITY Q
MICROSEC INCHES INCHES FTISEC DEGREES SLUGS/CUFT LB/SOFT

1255.60 .697? 1.9067 24.5 161.6 .002871 .86
.8739 1:4459 86.0 125.8 .003,42 11.60
*9017 .e262 122.4 -129.2 READINGS INVALID

NO READING READINGS INVALID
NO READING READINGS INVALID
1.1500 2.9146 86.3 160.3 *002921 10.88
1.1658 1.6127 133.5 -150.5 READINGS INVALID
1.3069 1.0983 140.6 -141.7 READINGS INVALID
1.4379 .9196 162.2 -125.8 READINGS !NVALID
NO READING READINGS INVALID
1.4995 1.9126 104.8 -163.9 *003179 17.44

1.5472 1.6902 124.9 -167.5 READINGS INVALID
ND READING
NO READING READINGS INVALID
NO READING READINGS INVALID
1.9543 1.9364 127.6 -1TO.4 .003119 25.88
2.0099 1.7319 114.3 178.1 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID

1297.40 .8544 1.9184 28.0 171.9 .002898 1.14
.8252 1.4194 14.4 105.9 .003576 .37
.8524 .8058 106.3 -'14.2 .002637 13.78

1.0602 .6117 READINGS INVALID
NO READING READINGS INVAL.ID
1.1049 1.9204 58.5 -151.7 .003056 5.22
1.0738 1.5786 113.4 -135.7 .003154 20.28
1.2117 1.0524 156.8 -127.3 READINGS INVALID
"1.3650 .8699 170.6 -111.8 READINGS INVALID
NO READING READINGS INVALID
1.4000 1.8932 97.5 -167.1 .003410 16.20
1.4447 1.6796 101.1 -156.9 READINGS INVALID
1.6350 1.1573 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS IRVALID
1.8466 1.9049 120.8 -179.1 .0034-10 24.87
1.9165 1.7204 12..8 -178.2 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
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Table D-V. Front Smoke Grid Calculations - 112 Inch Entrance
7 with Baffle Spaced 1/2 Inch (Continued)

Model 33-A. Shot 310

TINE X Y U THETA DENSITY 01ICROSEC INC4ES INCHES FTUSEC DEGREES SLUGS/CUFT L8/SQFT

1339.20 .8699 1.9106 21.3 180.0 .003340 .76
.8699 1.4598 48.7 - 96.8 *003528 4.19
.8580 .7289 117.2 -112.3 READINGS INVALID

NO READING READINGS INVALID
NO READING READINGS INVALID
1.0983 i.8868 47.6 -153.4 .002796 3.17
1.0844 1.5333 36.4 -115.2 .003021 2.00
1.2115 .9732 123.0 -102.7 READINGS INVALID
1.3744 .7607 178.7 - 95.0 READINGS INVALID
NO READING READINGS INVALID
1.4042 1.8908 69.5 167.1 .003204 7.74
1.4538 1.6504 76.2 -152.8 READINGS INVALID
1.6207 1.0924 136.9 -118.7 READINGS INVALID
NO READING READINGS INVALID
NO RFADING READINGS INVALID
1.8332 1.9345 98.0 170.9 .003204 15.39
1.8828 1.7279 110.9 -167.9 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID

13R1.OO .8330 1.9194 28.3 -102.1 .002835 1.14
.8194 1.3709 53.8 - 96.3 .0U3236 4.68
.8078 .6971 60.3 -113.2 READINGS INVALID

NO READING READINGS INVALID
NO READING READINGS INVALID
1.0621 1.8990 16.0 -172.9 .003082 .39
1.0583 1.5456 5.6 -135.0 .003075 .05
1.18645 .9320 89.3 - 93.e READINGS INVALID
1.3495 .6913 READINGS INVALID
ND READING READINGS INVALID
1.3320 1.9087 62.0 163.3 .003016 5.80
1.3767 1.6447 65.6 -164.3 READINGS INVALID
1.5689 1.0369 99.6 -111.0 READINGS INVALID
NO 'EAOING READINGS INVALID
NO READING REaDINGS INVALID
1.7495 1.9204 77.8 -165.3 .003016 9.12
1.8078 1.6971 94.6 -160.4 READINGS InVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
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Table D-V. Front Smoke Grid Calculations - 1/2 Inch Entrance
with Bailo Sp.•ced I/Z Inch (Continued)

Model 33-A, Shot 310

TIME x Y U THETA DENSITY 0MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

1422.80 .8640 1.8828 22.6 - 31.0 .003284 .84
.8640 1.4062 46.5 - T3.1 .0U3226 3.49.8342 .6733 29.5 - 58.4 READINGS INVALID

NO READING READINGS INVALID
NO READING READINGS INVALID
1.0824 1.8848 19.9 150.9 .003090 .611.0804 1.5293 14.0 -146.3 .002985 .291.2)56 .9838 102.7 - S7.8 READINGS INVALIL
N4 READING READINGS INVALID
NO READING READINGS INVALID
1.3446 1.9086 23.9 -166.0 *0U3095 .891.3903 1.6326 37.4 -158.7 READINGS INVALID
1.5849 .9990 119.8 -121.1 READINGS INVALID
1.7160 .8282 READINGS INVALID
NO READING READINGS INVALID1.7577 1.9146 79.7 174.4 .003095 9.94
1.7934 1.6961 83.4 -176.0 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID1464.60 .8524 1.9068 42.0 98.1 .003106 2.74

.8330 1.3262 48.2 - 99.5 .003244 3.76.8233 .6718 56.3 - 18.4 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
1.0447 1.9087 40.8 150.9 .003127 2.60
1.0466 1.5379 40.6 -137.0 .003075 2.54
1.1883 .8291 50.5 -101.3 READINGS INVALIDNO READING READINGS INVALID
NO READING READINGS INVALID
1.3087 1.9029 56.? -167.9 .003284 5.281.3417 1.6311 65.1 -160.5 .002515 5.331.5068 .9340 135.6 -118.8 READINGS INVALID
1.6913 .7825 152.5 - 91.5 READINGS INVALIDNO READING READINGS INVALID
1.6699 1.9282 85.2 177.3 .003284 11.931.7243 1.6913 97.2 176.5 .002515 11.882.0485 1.2990 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
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Table D-V. Front Smoke Grid Calculations - 1/2 Inch Entrance
vnth Baffle Spaced 1!2 Inch (Continued)

Model 33-A, Shot 310

TIME X y U THETA CENSITY QMICROSEC INCHES INCHES FT/SEC DEGREES SLUI;S/CUFT LBISOFT

1506.40 .85e0 1.9245 37.0 1374 .003195 2.18.0860 1.3585 43.5 -122.3 .003644 3.45.8878 .6554 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID1.0467 1.9047 39.2 -159.8 .003122 2.401.0506 1.5015 62.3 -126.2 .003178 6.171.1956 .8342 42.5 -t36.8 READINGS INVALIDNO READING READINGS INVALIDNO READING READINGS INVALID
1.2890 i.8967 75.6 166.7 .003296 9.411.3267 1.6107 81.6 -157.7 .002561 8.521.5194 .8798 11Z.7 -105.9 READINGS INVALID1.7120 .6753 READINGS INVALIDNO READING READINGS INVALID
1.67,3 1.9186 96.1 170.7 *003296 15.221.6961 1.7021 120.3 -176.3 .002561 18.521.9762 1.2473 244.1 -153.6 READINGS INVALIDNO READING READINGS INVALID
NO READING READINGS INVALID148.20 .8252 1.9320 26.9 -107.1 .002972 1.08

.8097 1.2893 READINGS INVALID
NO READING
NO RFADING READINGS INVALID
NO READING READINGS INVALID1.00T8 1.8951 35.4 -153.4 .003178 1.991.0097 1.4874 74.7 -122.0 .003192 8.911.1573 .8000 "103.3 - 77.8 READINGS INVALIDNO READING READINGS INVALID
NO READING READINGS INVALID
1.2350 1.9204 67.6 175.0 .003169 7.231.2660 1.6000 .86.9 -149.9 .002S851 10.77h.4TS7 .8252 139.6 -108.2 READINGS INVALIDNO READING READINGS INVALID
NO READING READINGS INVALID1.5748 1.9437 103.6 173.4 -003169 17.011.6039 1.6835 92.7 -160.0 .002851 12.251.8291 1.1903 -READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
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Table D-V. Front Smole Grid Calculations - lJZ Inch Entrantce

Tablh fl-V. l Spaced I1/ Inch (Continued)

Model 33-A, Shot 310

TIME X y U THETA DENSITY 0
HICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LE/SGFT

1590.00 .8500 1.8987 48.4 -106.3 READINGS INVALID
NO READING

.8421 .6077 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
1.0149 1.8888 54.2 178.0 .003175 4.67
1.0109 1.4379 B3.5 -134.1 .003443 12.00
1.2175 .7329 9Z.3 -ILI.. READI'4GS INVALID
N0 READING READINGS INVALID
NO READING READINGS INVALID
1.?Z14 1.9027 65.8 178.3 .00295S 6.41
1.2532 I.5670 T6.4 -149.5 READINGS INVALID
1.4757 .7468 117.0 -106.1 REAOINCS INVALId
NO REAoING READINGS INVALID
NO READING READINGS INVALID
1.5690 1.9305 107.1 -179.e .002958 16.96
1.60e? 1.0703 1Z0.1 -154.3 READINGS INVALID
NO READING
NO READING READINGS INVALID
NO READING READINGS INVALID

1627.90 .8117 1.8854 23.9 211.4 .003849 1.10
.8175 1.2388 READINGS INVALID

NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID

.9534 1.8971 39.0 156.0 .002904 2.21

.9$15 1.427Z 49.7 -16.6 .003021 1.58
1.1243 .7146 87.7 -151.7 READINGS INVALID
NO READING 'EADINGS INVALID
NO READIPG READINGS INVALID
1.1689 1.9223 55.2 065.5 .003183 4.85
1.2000 1.5612 84.4 -140.7 .003203 11.41
1.4427 .7126 80.8 -126.0 READINGS INVALIn
NO READING READINGS INVALID
NO READING READINGS INVALID
L.4680 1.9320 95.1 177.6 .003183 14.40
1.4951 1.6311 108.0 -166.Z .003203 18.69
1.6913 1.0680 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
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Table D-VI. Rear Smoke Grid Calculations - 1/2 Inch Entrance with
Baffle Spaced 1/2 Inch

Model 33-A, Shot 311

TIME X Y U THETA DENSITY Q
MICROSEC INCHES INCHES FT/SEC DEGREES SLUbS/CUFT LB/SQFT

168.40 2.5072 1.9871 17.5 6.3 .002260 .35
2.4873 1.6139 2.7 - 45.0 .002348 .01
2.4774 .7821 29.6 7.6 .002269 .97
2.4615 .3970 11.8 - 9.5 .002427 .17
2.4655 .0000 9.7 .0 .002427 .11
2.8387 2.0328 41.4 37.4 .002346 2.01
2.8308 1.6754 12.4 - 51.3 .002350 18
2.8308 .7960 17.8 - 40.6 .002346 .37
2.8328 .3990 32.4 - 72.6 .002372 1.25
2.8427 .0000 15.5 .0 .002372 .28
3.3191 2.1002 27.5 39.3 .002457 .93
3.2933 1.7945 21.4 - 5.2 .002494 .57
3.2199 .829S 26.3 - 17.1 .002437 .84
3.2060 .4447 26.3 17.1 .002369 .82
3.2000 .0000 29.0 .0 .002369 1.00
3.6705 2.1578 35.7 12.5 .002457 1.56
3.6367 1.8839 23.3 4.8 .002494 .68
3.5732 .8794 38.4 49.1 .002437 1.80
3.5672 .4923 19.4 36.9 .002369 .44
3.5732 .0000 36.8 .0 .002369 1.60

210.10 2.4833 1.9990 2.0 89.7 .002090 .00
2.4697 1.6136 27.8 - 4.1 .002354 .91
2.4755 .7748 38.5 11.9 .002333 1.73
2.4600 .4068 75.5 23.2 .002360 6.73
2.4504 .0000 READINGS INVALID
2.8397 2.0397 6.3 -108.4 .002.90 .04
2.8107 1.6600 28.1 - 81.9 .002289 .90
2.8339 .8019 8.9 63.4 .002335 .09
2.8300 .4126 23.2 70.0 .002170 .58
2.8281 .0000 23.8 180.0 .002170 .61
3.3220 2.1249 23.1 59.0 .002237 .60
3.2969 1.8071 19.8 36.9 .002442 .48
3.2252 .8310 8.9 - 26.6 .002350 .09
3.2194 .4533 6.0 - 89.9 .002304 .04
3.2174 .0000 23.8 .0 .002304 .65
3.6765 2.1966 25.8 67.4 .002237 .74
3.6416 1.8828 14.0 45.0 .00,"442 .24
3.5932 .8969 10.7 - 68.2 L012350 .13
3.5874 .4978 27.0 17.1 .002304 .84
3.5932 .0000 6.0 .0 .002304 .04
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Table D-VI. Rear S-Oe Grid Calculations - 1/2 Inch EntrancCe with

Baffle Spaced 112 Itch (COnthi-nU"d1

tiodel 33-A, Shot 311

Tlif x Y U THETA DENSITY 0

kICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LA/SOFT

251.80 2.5072 1.9921 52.1 15.1 .002254 3.06

2.5151 1.6119 56.7 7.9 .002628 4.21

2M51.5 .7901 51.1 29.5 .002736 3.58

2.5310 .4268 55.? 20.3 READINGS IIVALID
NO READING
2.8367 2.0268 12.4 -128.7 .002183 .17

2.8347 1.6476 31.7 37.6 .002338 1.18
2.!347 .8040 11.8 80.5 .002394 .17

Z.9407 .4206 30.6 18.4 .002209 1.03

2.8189 .0000 15.5 .0 .0D2209 .26

3.3310 2.1201 4.3 116.6 .002391 .02

3.3092 1.8065 10.9 -133.0 .002486 .15

3.2278 .8258 30.6 124.7 .002409 1.13

3.2060 .4387 23.3 115.2 .002338 .63

3.2238 .0000 9.7 180.0 .002338 .11

3.6804 2.1816 8.2 -135.0 .002391 .08

3.6467 1.8938 21,3 90.0 .002486 .56

3.3772 .8695 24.8 -141.3 .002409 .7&

3.5931 .5002 21.6 169.7 .002338 .5s

3.5792 .0000 17.4 1eo.0 .002338 .35

293.50 2.5337 2.0126 61.5 .0 .002456 4.64

2.5259 1.6213 77.8 5.9 .002652 6.02

2.5201 .8000 82.9 11.0 .002535 8.70

2.3123 .4262 55.7 4.1 .002558 3.96

2.5240 .0000 READINGS INVALID

2.8320 2.0300 66.5 - 17.4 .002289 5.06

2.8358 1.6794 65.4 14.0 .002477 5.30

2.03M. C136 81.5 4.2 .002493 8.25

2.8591 .4223 70.1 - 8.1 .002377 3.8$

2.8436 .0000 107.1 .0 .002377 13.64

3.3201 2.1288 32.7 - 14.0 .002268 1.22

3.2891 1.7995 37.9 - 47.1 .002421 1.74

3.2077 .8562 40.9 14.0 .002338 1.95

3.1961 .4552 49.6 2.3 .002305 2.84

3.207? .0000 31.7 .0 .002305 1.16

3.6707 2.1908 18.8 - 18.4 .002288 .41

3.6416 1.9041 28.6 - 56.3 .002421 .99

3.5738 .8814 28.1 8.1 .002338 .92

3.5661 .5017 22.6 - 74.7 .002305 .59

3.5758 .0000 13.9 .0 .002305 .22
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Table D-VI. Rear Smoke Grid Calculations - 1/2 Inch Entrance with

"Baffle Spaced 1/2 Inch (Continued)

Model 33-A, Shot 311

TIME X Y U THETA DENSITY a
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

335.20 2.5687 1.989- 96.9 3.4 .002432 11.43
2.5926 1.6199 114.6 15.7 O0u2681 17.60
2.5965 .8060 131.4 9.3 .0o2580 22.28
2.5866 .4308 124.4 5.4 .002561 19.82
2.5787 .0000 131.6 .0 .002561 22.18
2.9002 2.0069 118.8 6.5 .002411 17.02
2.8983 1.6635 133.6 10.0 .002602 23.23
2.9161 .8099 132.5 6.7 .002529 22.21
2.9102 .4109 124.1 3.6 *0U2542 19.58
2.9261 .0000 127.7 .0 .002542 20.74
3.3628 2.1122 87.2 2.5 .002339 8.89
3.3350 1.7787 93.4 5.9 .002649 11.56
3.2675 .8357 122.0 - 1.8 .002498 18.59
3.2556 .4407 122.5 5.4 .002606 19.55
3.2556 .0000 123.9 .0 .002606 19.99
3.6983 2.1757 50.5 4.4 .002339 2.98
3.6625 1.8700 62.2 5.4 .002649 5.13
3.6050 .8734 59.4 19.0 .002498 4.40
3.5990 .4784 80.9 11.0 .002606 8.52
3.5931 .0000 73.5 .0 .002606 7.05

376.90 2.6305 2.0068 144.9 - 2.& .002436 25.58
2.6363 1.6523 129.3 4.4 .002528 21.13
2.6499 .8213 119.8 12.4 .002472 17.75
2.6363 .4378 141.2 10.5 .002515 25.08
2.6557 .0000 READINGS INVALID
2.9501 2.0436 123.8 9.8 .002513 20.85
2.9676 1.7027 110.2 8.3 .002590 15.74

29% .C:.I:1 -15.4 .0 .302$il2 7.25
2.9831 .4300 89.9 22.0 .002343 9.47
2.9714 .0000 READINGS I.VALUD
3.4073 2.1327 103.2 2.2 .0C2551 13.59
3.3821 L.8092 89.1 11.6 .002803 11.12
3.3298 .8523 110.5 9.3 o002775 16.96
3.3182 .4668 102.1 24.1 .002565 13.37
3.3317 .0000 READINGS INVALID
3.7211 2.1941 50.6 11.3 .002551 3.26
3.7036 1.9099 59.2 13.6 .002803 4.S1
3.6300 .90C7 36.6 40.6 .002775 1.86
3.6455 .5172 67.1 19.0 .002565 5.78
3.6494 .0000 READINGS INVALID
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Table D-VI. Rear Spoke Grid Calculations - 1/2 Inch Entrance with
Baffle Spaced 1/2 Inch (Continued)

Model 33,A, Shot 311

TIME X Y U THETA DENSITY Q
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

418.60 2.7136 1.9831 100.9 - 4.4 .002636 13.43
2.7216 1.6298 101.6 - 17.7 .002978 15.37
2.7136 .83L8 94.9 - 11.8 .003184 14.34
2.7256 .4566 104.0 - 9.6 READINGS IN/ALID
NO READING
3.0273 Z.0288 97.1 - 4.6 002601 .2.26
3.0074 1.6794 61.5 - 12.7 .002545 4.81
2.9916 .8099 65.3 - 12.0 .002571 5.48
2.q935 .4447 60.3 5.5 READINGS INVALID
NO RFADING
3.4660 2.1161 47.6 - 26.6 .002774 3.14
3.4223 1.7965 46.8 - 29.7 .003210 3.52
3.3767 .853b 35.7 12.5 .003062 1.91
3.3489 .4824 35.1 6. RdADINGS INVALID
40 READING
3.7479 2.1856 18.3 - 58.0 .002774 .46
3.7201 1.8839 45.3 - 70.0 .003210 3.29
3.6328 .8973 36.7 - 18.4 .003062 2.06
3.6625 .5002 '7.8 - 40.6 READINGS INVALID
40 READING

460.30 2.7312 :.9990 24.9 28.6 .002516 .78
2.7332 1.6213 19.9 - 5.7 .002831 .56
2.7429 .4019 65.9 - 15.7 .002847 6.19
2.7390 .4203 63.3 - 41.2 .002841 5.6e
2.7390 .0000 READINGS INVALID
3.04T0 2.0358 6.3 - 71.6 .0Q2747 .01
3.0276 1.6a91 31.8 - 3.6 .002813 1.42
3.0312 .l1•5 57.7 3.G .0942824 '...6
3.0431 .4358 48.3 - 9.5 .002633 3.07
3.0295 .0000 READINGS INVALID
3.4499 2.1114 2.8 -135.0 .0U2674 .01
3.4228 1.7860 19.8 - 36.9 .003003 .59
3.3646 .8600 8.2 - 76.0 .002867 .10
3.3530 .4707 31.0 - 26.6 .002716 1.31
3.3337 .0000 READINGS INVALID
3.730% 2.1792 4.4 116.6 .002674 .03
3.7191 1.8673 18.0 - 83.7 .003003 .48
3.6649 .8891 32.0 - 21.8 .002867 1.47
3.6591 .5056 7.2 - 33.7 .002716 .07
3.6436 .0000 READINGS INVALID
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Table D-Vt. Rear Smoke Grid Calculations - 1/2 Inch Enzrance with

Baffle Spaced 1/2 Inch (Continued)

Model 33-A, Shot 311

TIME x Y U THETA DENSITY 9NICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

502.00 2.7355 1.9950 27.4 -171.9 .002619 .98
2.7414 1.6278 29.6 168.7 .002921 1.28
Z.7772 .8139 6.0 104.0 .003069 .10
2.7732 .4149 13.0 26.6 READINGS INVALID
NO READING
3.0293 2.0228 49.3 -168.7 .002594 3.16
3.0392 .. 6774 8.7 -153.4 .002806 .11
3.0491 .8139 9.7 -126.9 .002788 .13
3.0412 .4367 19.9 - 60.9 .002474 .49
3.0511 .0000 .0 .0 .002474 .003.4640 2.1141 20.2 -163.3 .002677 .55
3.4382 1.7846 22.9 166.0 .003138 .90
3.3787 .8457 18.4 -108.4 .003037 .51
3.3767 .4685 33.3 -125.5 .002618 1.56
3.3687 .0000 7.7 .0 .002818 .08
3.7459 2.1896 19.5 - 84.3 *002677 .51
3.7221 1.8660 20.9 146.3 .CO3138 .69
3.6625 .8654 23.6 -145.0 .003037 -85
3.6685 .4963 36.7 -10t.4 .002818 1.90
3.6764 .0000 9.7 .0 .002818 .13543.70 2.7041 1.9952 46.7 -167.7 .002549 2.78
2.7041 1.6271 464.4 169.7 .002743 2.70
2.7409 .8097 43.3 164.1 .002836 2.66
2.7506 .4262 32.3 169.4 .002945 1.54
2-7506 .0000 READINGS INVALID
2.9V84 2.02o2 40.7 '-1'/.0 .002741 2.Z7
3.0199 1.6852 30.0 172.4 .002825 1.27
3.0257 .8077 14.3 146.3 .002885 ."o
3.0528 .4184 8.2 - 76.0 .002865 .103.0295 .0000 6.0 180.0 .002865 .05
3.4305 2.1056 37.9 -174.0 .002761 1.98
3.3995 1.7918 46.0 172.6 .002965 3.143.3588 .8426 19.8 180.0 .002785 .55,;
3.3337 .4436 24.1 -170.5 .002848 .83
3.3414 .0000 13.9 180.0 .002848 .27
3.7327 2.1598 9.9 180.0 .002761 .14
3.7017 1.8789 42.2 138.8 .002965 2.64
3.6455 .8755 19.5 156.0 .002785 .53
3.6475 .4707 20.7 -163.3 .002848 .61
3.6533 .0000 25.8 180.0 .002840 .95
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Table D-VI. Rear Smoke Grid Calculations - 1/2 Inch Entrancu %ith
Baffle Spaced 1/2 Inch (Continucd)

Model 33,A. Shot 311

TIME x Y U THETA DENSITY 0
HICROSEC INCHES INCHES FT/SEC DEGREES SLUOS/CUFT LB/SOFT

585.40 2.6898 1.9851 36.8 -177.0 .002682 1.82
2.6978 1.6357 39.2 147.1 .002725 2.09
2.7355 .8258 47.9 166.0 .002669 3.06
2.7414 .4208 39.9 157.2 .002838 2.26
2.7474 .0000 29.0 180.0 .002838 1.20
2.9995 1.9950 31.2 172.9 .002860 1.39
3.0094 1.6814 56.3 -176.1 .00Z884 4.56
3.0372 .8218 52.0 135.0 .002858 3.86
3.0412 .4288 "4.6 -177.5 .002643 2.62
3.0452 .0000 13.5 180.0 .002643 .24
Z.4263 2.1102 23.9 -166.0 .002694 .77
3.3926 1.7906 14.1 105.9 .003003 .30
3.3588 .8457 35.6 135.0 .002940 *.86
3.3529 .4645 16.6 125.S .002885 .40
3,,3548 .0000 19.4 1eO.O .002885 .54
3.1360 2.1896 10.4 158.2 .002694 .15
3.6903 1.8938 23.6 -145.0 .003003 .84
3.6447 .8933 15.6 172.9 .002940 .36
3.6486 .4903 24.8 128.7 .002885 .89
3.6506 .0000 23.2 180.0 .002885 .78

627.10 2.6673 1.9932 6.0 180.0 .002694 .05
2.6712 1.6484 25.9 147.5 .002857 .96
2.6944 .8213 25.1 108.4 .002703 .85
2.7138 .4416 27.0 54.0 .002864 1.04
2.7215 .0000 15.9 .0 .002864 .36
2.9676 2.0300 18.7 122.0 .002604 .46
2.9637 1.6814 17.7 116.6 .002670 .42

l. 89 .9"16 da.4 106.1ý .00251d 5.89
ý.0082 .4165 10.7 111.8 .002691 .15
3.0160 .0000 15.9 180.0 .002691 .34
3.4073 2.0998 12.1 - 99.5 .002761 .20
3.S956 1.8053 15.5 39.8 .003027 .36
3.3337 .8678 98.2 98.1 .002781 13.40
3.3240 .4571 16.0 -150.3 .002794 .36
3.3220 .0000 7.9 180.0 .002794 .09
3.7230 2.1637 27.8 - 85.9 .002761 1.07
3.6823 1.8654 39.7 - 36.9 .003027 2.38
3.6300 .8775 READINGS INVALID
3.6320 .4901 .0 .0 .002794 .00
3.6300 .0000 25.8 180.0 .002794 .93
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Table D-VI. Rear Smoke Grid Calculations - 1/2 Inch Entrance with
Baffle Spa.ed 1/2 Inch (Continued)

Model 33,A, $hot 311

TIME x y U THETA DENSITY 0NICROSEC INCdES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

668.80 2.6839 i.
9

851 17.5 173.7 .002701 .412.6759 1.6496 14.0 123.7 .002808 .272.7275 .8496 51.6 17.0 .002619 3,492.7573 .4427 21.6 26.6 .002994. 1002.7633 .0000 READINGS INVALID
2.9896 2.0109 7.0 - 33.7 .002843 .O73.0015 1.6973 8.0 76.0 .003026 .103.0174 .8873 16.5 20.6 .002377 .323.0392 .4387 19.4 53.1 .002646 .503.0293 .0000 13.5 .0 .002646 *323.4243 2.0983 9.7 89.9 .002635 .123.4045 1.8005 16.0 166.0 READINGS INVALID
3.3449 .9429 13.7 98.1 READINGS INVALID3.3390 .4566 21.6 - 26.6 .002933 .693.3469 .0000 .0 .0 .002933 .003.7380 2.1618 19.4 -143.1 .002635 .493.7221 1.8700 37.0 84.0 r REAOINGS INVALID
NO READING
3.6486 .4903 16.4 45.0 -A 0 2 9 3 3  .o*3.6248 .0000 9.7 .0 .002933 .14710.50 2.6499 1.9952 I1.6 59.0 .0;2631 .182.6634 1.6600 *4.0 T.8 .002862 2.782.7061 .8717 28.6 56.3 .002629 1.082.7332 .4513 .9.3 61.7 READINGS INVALID
NO READING
2.9734 2.0262 9.9 .0 .002721 .132.7'656 1.6891 14.3 - 33.7 .002800 .293.0044 .8504 35.7 - 90.0 .002512 1.603.0199 .4320 22.4 - 45.0 .002709 .683.0315 .0000 51.6 .0 .002709 3.603.4073 2.1094 7.2 -146.3 .002961 .083.3801 1.8092 6.3 -108.4 .002864 .063.3317 .8814 98.5 - 80.7 .002659 12.893.3433 .4475 29.3 28.3 .C02786 1.193.322' .0000 6.0 .0 .002786 .053.'07b 2.1521 11.2 - 45.0 .002961 .19
3.6862 1.9022 8.2 166.0 .00286k .103.6397 .8949 READINGS INVALID3.6436 .5017 14.3 56.3 .002786 .283.6397 .0000 21.8 .0 .002786 .66
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Table D.yr. Rea Smokg nrd Calculations - 1/2 Inch Entrance with
Rafe Spaced 1/2 Inch. (Continue d)

Model 33-A, Shot 311

TIME X I U THETA DENSITY Q

KICROSEC INCHES INCHES FTISEC OEGREES SLUGSICUFT L8/SOFT

752.20 2.6898 1.9950 33.4 10.0 .002761 1.54
2.7196 1.6556 30.6 34.7 .003041 1.42
2.7434 .3734 46.5 .0 .002790 3.01
2.7712 .4685 48.5 28.6 .002711 3.19
2.7653 .0000 READINGS INVALID
2.S995 2.0109 7.0 - 56.3 .OOZB94 .07
3.0134 1.6893 27.9 33.7 .002809 1.09
3.0174 83516 36.4 - 25.2 .002651 1.75
3.0551 .4228 42.5 30.1 .00261L 2.54
3.0809 .0000 38.7 .0 .00281L 2.11
3.4164 2.0943 38.9 - 5.7 .002651 2.01
3.4025 1.7945' 29.5 - 23.2 .002901 1.26
3.3608 .8457 50.2 - 62.4 .003065 3.86
3.3648 .4705 #.3 - 26.6 .002865 .03
3.3529 .0000 13.5 .0 .002865 .26
3.7459 2.1538 READINGS INVALID
3.7141 1.8720 26.0 - 42.0 .002901 .18
3.6526 .8754 16.4 - 45.0 .003065 .41
3.6566 .5022 READINGS INVALID
3.6467 .0000 READINGS INVALID

793.90 2.6820 2.0010 19.6 - 45.0 .002907 .56
2.6886 1.6775 27.6 -LIL.0 .002858 L.09
2.7525 .8717 59.4 - 25.7 .002935 5.18
2.7758 .4746 59.2 - 13.6 .002848 4.99
2.8029 .0000 75.4 .0 .002845 8.09
2.9772 2.0203 20.7 16.7 Q00Z647 .57
2.9889 1.7046 15.9 .0 .002721 .34
3.0373 .$349 47.6 .0 .002972 3.37
3.0567 .4533 31.4 18.4 .002927 1.44
3.0702 .0000 T.9 .0 .0029ZT .09
3.4460 2.1056 ,2.4 - 10.8 READINGS INVALID
3.4073 1.7976 32.8 - 25.0 .002927 1.58
3.3550 .8368 22.2 - 63.4 READINGS INVALID
3.3472 .4455 16.8 - 45.0 READINGS I1VALID
3.3356 .0000 21.8 .0 READINGS INVALID
NO READING
3.7056 1.8847 12.5 -1OP.4 .002927 .23
3.6513 .8833 8.2 14.0 READINGS INVALID
NO READING
NO READING READINGS INVALID
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Table D-VI. Rear Smoke Grid Calculations - 1/2 Inch Entrance with
Baffle Spaced 1/2 Inch (Continued)

Model 33-A, Shot 311

TIME X Y U THETA DENSITY Q
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT L/SOFT

835.60 2.7037 1.9811 READINGS INVALID
2.7097 1.6298 READINGS INVALID
2.7970 .8476 READINGS INVALID
2.8288 .4546 READINGS INVALID
2.8407 .0000 READINGS INVALID
3.0194 2.0169 READINGS INVALID
3.0293 1.6893 READINGS INVALID
3.0650 .8516 READINGS INVALID
3.0849 .4328 READINGS INVALID
3.0888 .O00 READINGS INVALID
3.4600 2.0864 READINGS INVALID
3.4323 1.7a06 READINGS INVALID
3.3707 .8258 READINGS INVALID
3.3767 .4586 READINGS INVALID
3.3747 .0000 READINGS INVALID
3.7241 2.1400 READINGS INVALID
3.7102 1.8600 READINGS INVALID
3.6605 .8774 READINGS INVALID
3.6685 .4903 READINGS INVALID
NO READING READINGS INVALID

877.30 NO READING
NO READING
NO READING
NO READING
NO READING READINGS INVALID
NO "EADING
NO READING
NO READING
NO READING
NO RFADING READINGS INVALID
NO READING
NO READING
NO READING
NO READING
NO READING
NO READING
NO READING
NO READING
NO READING
NO READING READINGS INVALID
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Table D-VI. Rear Smoke Grit! Calculations - 1/2 Inch Entrance with
Baffle Spaced 1/2 Inch (Continued)

Model 33-A, Shot 311

TINE x Y U THETA DENSITY 0
PICROSEC INCHES INCHES FTISEC DEGREES SLUGS/CUFT LB/SOFT

919.00 2.7395 1.9851 READINGS INVALID
2.7553 1.6834 READINGS INVALID
2.8427 .9251 READINGS INVALID
2.9261 .5261 READINGS INVALID
NO READING READINGS INVALID
3.0471 2.0069 READINGS INVALID
3.0412 1.7191 READINGS INVALID
3.1325 .8854 READINGS INVALID
3.1742 .4824 READINGS INVALID
NO READING READINGS INVALID
3.4779 2.0983 READINGS INVALID
3.4462 1.8124 READINGS INVALID
3.41E4 .8873 %EADINGS INVALID
3.4323 .4903 HEAUINGS INVALID
3.4243 .0000 REAn!NGS INVALID
3.7459 2.1677 kEADINGS INVALID
3.7261 1.8978 READINGS INVALID
3.6764 .9191 READINGS INVALID
3.6943 .5221 READINGS INVALID
3.6685 .0000 READINGS INVALID

960.70 2.7196 2.0087 32.3 10.6 .002826 1.47
2.7351 1.6969 23.9 41.6 .003242 .92
2.8513 .9511 55.1 30.3 .003449 5.24
2.9114 .5521 75.0 52.5 .003093 8.70
2.9443 .0000 READINGS INVALID
3.04*;0 2.0320 16.8 45.0 .002929 .41
3.0392 1.7240 30.8 14.9 .003082 1.46

3.1051 .9220 45.8 72.3 .003184 3.34
3.1380 .5366 50.8 35.7 .002640 3.41
3.1477 .0000 READINGS INVALID
3.4654 2.1114 18.0 - 6.3 .003147 .51
3.4460 1.8131 31.0 - 26.6 .003445 1.66
3.3976 .9162 40.7 47.0 .002647 2.19
3.4073 .5191 25.9 32.5 READINGS INVALID
3.4034 .0000 31.7 .0 READINGS INVALID
3.7521 2.1579 37.3 - 25.2 .003147 2.19
3.7172 1.8925 38.1 - 51.3 .003445 2.50
3.6959 1.0441 35.5 - 26.6 .002647 1.67
3.6668 .5288 24.5 14.0 READINGS INVALID
NO READING READINGS INVALID
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Table n-VI. Rear Smoke Grid Calculations - 1/2 Inch Entrance withBaffle Spcaced 1/2 Inch (Contunued)

Model 33-A, Shot 311

TIME X y U THETA DENSITY 0MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT L8/SQFT

1002.40 2.7712 1.9911 32.4 162.6 .003233 1.70
2.7732 1.6993 45.9 152.4 .003268 3.44
2.8903 .9529 27.5 39.3 .003423 1.30
2.971T .5856 48.4 36.9 READINGS INVALID
NO READING READINGS INVALID
3.0591 2.0189 47.8 158.6 .002941 3.36
3.0710 1.7270 41.6 152.2 .003098 2.68
3.1464 .9290 16.4 45.0 *003136 .42
3.2139 .5141 53.8 - 37.7 READINGS INVALID
NO READING
3.4958 2.0963 16.0 166.0 .003034 .393.4739 1.7985 29.5 156.8 .003411 1.48
3.4462 .9171 17.6 - 49.4 .003232 .51
3.441. .5042 23.6 - 35.0 READINGS INVALID3.4561 .0000 42.6 .0 READINGS INVALID
3.7797 2.1519 20.2 106.7 .003034 .62
3.7499 1.8680 6.1 161.6 .003411 .06
3.7082 .9032 112.4 -100.9 .003232 20.40
3.?181 .5280 26.3 - 17.1 READINGS INVALID
NO READING READINGS INVALID

1044.10 2.6886 2.0184 89.6 174.9 .002935 11.78
2.6944 1.7182 75.6 -175.5 .003261 9.32
Z.8726 .9685 62.1 106.7 .003455 6.67
2.9501 5811 29.3 - 61.7 READINGS INVALID
NO READING READINGS INVALID
3.0024 2.0494 56.8 167.9 .002842 4.58
3.0024 1.7433 51.7 175.6 .002973 3.98
3.1167 .9337 16.4 104.0 .003153 .42
3.1806 .5036 6.3 -108.4 .0U3183 .06
3.2368 .0000 READINGS INVALID
3.4499 2.1153 51.6 180.0 .002943 3.91
3.4189 1.8247 51.0 166.5 .003227 4.20
3.4092 .9027 21.5 -146.3 .003107 .72
3.4266 .5056 5.6 135.0 .003164 .05
3.4460 .0000 9.9 .0 .003164 .16
3.7462 2.1772 37.6 161.6 .002943 2.083.7114 1.8944 42.1 135.0 .003227 2.86
3.6746 .9337 29.3 151.7 .003107 1.33
3.6920 .5211 18.3 130.6 .003164 .53
3.6823 .0000 READINGS INVALID
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Table D-VI. Rear Smoke Grid Calculations - 1/2 Inch Entrance with
Baffle Spaced 1/2 Inch (Continued)

Model 33-A, Shot 311

TIME x Y U THETA DENSITY a
NICROSEC INCHES INCHES FT/SEC DEGREES SLUGSICUFT LB/SQFT

1085.80 2.6819 1.9990 69.1 -168.7 .002828 6.75
2.6978 1.6933 74.2 164.9 .003257 8.96
2.8725 1.0124 72.7 115.2 .003063 8.10
Z.9656 .5598 23.3 - 4.8 READINGS INVALID
NO READING READINGS INVALID
3.0035 2.0308 45.6 -167.7 .002935 3.05
3.0194 1.7310 37.2 152.1 .003123 2.16
3.1424 .9449 52.3 90.0 .003223 4.40
3.2119 *5082 40.3 54.8 READINGS INVALID
NO READING
3.4442 2.0963 32.9 180.0 .003008 1.63
3.4243 1.8104 15.1 129.8 .003264 .37
3.4283 .9052 49.3 78.7 .00U384 4.12
3.4501 .5082 30.2 50.2 .003074 1.40
3.4660 .0000 25.2 .0 .003074 .97
3.7439 2.1638 12.2 -108.4 .003008 .23
3.7201 1.8978 13.0 116.6 .003264 .28
3.6824 .9171 31.3 68.2 .003384 1.65
3.7062 .5419 18.4 108.4 .003074 *52
3.7141 .0000 31.0 .0 .003074 1.47

1127.50 2.6208 2.0048 87.6 174.8 .002959 11.36
2.6228 1.7375 87.8 154.6 .003075 11.86
2.8416 1.0344 59.7 111.4 .002939 5.23
2.9734 *5792 67.4 76.4 READINGS INVALID
NO READING READINGS INVALID
2.9579 2.0397 54.0 -162.9 .002892 4.21
2.9695 1.7608 55.1 142.3 .002961 4.50
3.1167 .9860 50.8 110.6 .002974 3.84
3.2039 .5366 62.1 106.7 .002883 5.56
3.2368 .0000 READINGS INVALID
3.4169 2.1153 20.2 -101.3 .002938 .60
1.4092 1.8363 25.4 128.7 .003276 1.06
3.4189 .9511 67.7 95.0 .003116 7.14
3.4460 .5288 25.1 108.4 .003163 1.00
3.4712 .0000 11.9 180.0 .003163 .22
3.7424 2.1656 25.8 - 67.4 .002938 .98
3.7056 1.9061 21.1 131.2 .003276 .73
3.6862 .9627 48.0 97.1 .003116 3.59
3.6862 .5385 17.1 144.5 .003163 .46
3.7133 .0000 27.8 180.0 .003163 1.22
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Table D-VI. Rear Smoke Grid Calculations - 1/2 Inch Entrance with
Baffle Spaced 1/Z Inch (Continued)

Model 33-A. Shot 311

TIME X y U THETA CENSITY QMICROSEC INCHES INCHES FTISEC DEGREES SLUGS/CUFT LB/SQFT

1169.20 2.5945 2.0069 91.S -173.9 .002930 12.262.6184 1.7310 62.2 174.6 .003143 6.082.8506 1.0680 113.9 121.8 .003424 22.203.0015 .6253 80.8 73.3 READINGS INVALID
NO REAOING READINGS INVALID2.9519 2.0149 51.6 -167.0 .003183 4.242.9757 1.7648 58.2 176.2 .003059 5.183.1246 .9926 57.0 99.8 .002988 4.853.1940 .56TT 38.9 95.7 .002900 2.193.2417 .0000 19.4 .0 .002900 .54
3.4402 Z.0764 29.3 -172.4 .003493 I.SO3.4084 1.8303 37.6 168.1 .003389 2.393.4223 .9727 49.8 103.5 -003111 3.853.4422 .5320 16.0 76.0 .003117 .403.4541 .0000 5.8 .0 .003117 .053.7538 2.1400 15.6 -172.9 .003493 .433.706? 1.9136 15.6 -150.3 .003389 .41
3.6764 .9648 97.1 94.6 .003111 14.663.6923 .5519 62.4 82.9 .003117 6.073:6864 .OOCO 19.4 180.0 .003117 .581210.90 2.5298 1.9952 80.9 -162.9 .002936 9.622.5608 1.7433 84.8 169.2 .003201 1.512.7816 1.1312 97.4 123.4 .002886 13.682.9966 .656T 67.7 - 5.0 .003066 7.03
3.0683 .0000 READINGS INVALID
Z.9075 2.0281 59.3 178.1 .002917 5.172.9114 1.7646 55.9 -163.5 .003051 4.763.1070 1.0421 58.3 107.8 .002809 4.783.2000 .5753 51.9 - 6.6 .002789 3.763.2562 .0000 11.9 .0 .002789 .20
3.3879 2.1114 32.7 166.0 .002802 1.503.3724 1.8441 18.7 148..0 .003385 .593.4073 .9995 34.6 103.2 .002805 1.68
3.4499 .5443 50.6 11.3 .003080 3.943.4770 .0000 53.6 .0 .003080 4.423.7269 2.1637 14.4 -164.1 .002802 .293.6920 1.8983 10.1 - 11.3 .003385 .173.6785 1.0596 26.6 63.4 .002805 .99
3.6939 .6005 89.6 84.9 .003080 12.37
3.6939 .0000 21.8 .0 .003080 .73
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Table D-VI. Rear Smoke Grid Calculations - 1/2 Inch Entrance with
Baffle Spaced 1/Z Inch (Continued)

Model 33-A, Shot 311

TIME X Y U THETA DENSITY Q
HICROSEC INCHES INCHES FTISEC DEGREES SLUGSICUFT LB/SOFT

1252.60 2.5171 1.9831 60.1 176.3 .002869 5.19
2.5350 1.7469 74.8 158.7 .003252 9.09
2.7970 1.1494 103.0 115.6 .002996 15.90
3.0690 .6194 94.2 80.5 READINGS INVALID
NO READING
2.8923 2.0169 41.0 160.7 .002861 2.41
2.9221 1.7489 50.8 130.4 .003043 3.93
3.1067 1.0481 42.8 108.4 .002721 2.50
3.2457 .5618 57.5 45.0 .002651 4.38
3.2536 .0000 5.8 .0 .002651 .04
3.4084 2.0944 13.0 153.1 .003"3 .27
3.3926 1.8402 27.4 135.0 .003215 1.20
3.4144 1.0065 44.7 95.0 .003360 3.35
3.4918 .5419 58.2 74.6 .003353 5.68
3.5077 .0000 9.7 .0 .003353 .16
3.7400 2.1360 12.z 161.6 .003206 .24
3.7161 1,0117 36.0 126.3 .003215 2.08
3.6883 .9886 25.5 - 98.7 .003360 1.09
3.7002 .6412 27.7 102.1 .003353 1.29
3.7082 .0000 READINGS INVALID

1294.30 2.4697 1.9990 73.4 -178.5 .002997 8.05
2.4910 1.7705 65.4 166.0 .003136 6.71
2.7370 1.2242 95.3 121.4 .002958 13:42
3.0121 .7496 156.2 107.7 .002782 33.93
3.0993 .0000 READINGS INVALID
2.8688 2.0416 28.1 -171.9 .003016 1.19
2.8785 1.8034 49.1 136.6 .003020 3.64
3.0935 1.0828 62.7 71.6 .002938 5.78
3.2407 .6160 56.4 50.7 .002679 4.26
3.2620 .0000 READINGS INVALID
3.3763 2.1172 25.2 135.0 .003058 .97
3.3530 1.8636 37.3 154.8 .003337 2.32
3.4034 1.0441 32.3 79.4 .003181 1.66
3.4654 .6005 49.6 73.7 READINGS INVALID
3.4867 .0000 19.8 .0 READINGS INVALID
3.7153 2.1676 19.9 95.7 .003058 .61
3.6707 1.9274 31.7 180.0 .003337 1.68
3.6746 1.0344 28.4 65.2 .003181 1.28
3.6881 .6276 54.0 - 54.0 READINGS INVALID
NO READENG
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Table D-VI. Rear Smoke Grid Calculations - 1/2 inch Entrance with

Baffle Spaced I/Z Inch (Continued)

model 33-A, Shot 311

TIME X Y U THETA DENSITY 0
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LBISQFT

1336.00 2.4437 1.9811 69.0 -176.8 .002934 7.14
2.4715 1.7628 76.4 171.3 .003091 9.02
2.7474 1.2308 92.0 120.3 .002601 11.00
3.0213 .7682 75.3 72.0 READINGS INVALID
NO READING READINGS INVALID
2.8645 2.0129 52.7 -162.9 .003062 4.24
2.8864 1.7826 25.8 -167.0 .003201 1.07
3.1266 1.1077 56.4 59.0 .002958 4.71
3.2814 .6055 53.8 3?.7 READINGS INVALID
NO READING READINGS INVALID
3.3906 2.1022 27.1 .0 .003019 1.11
3.3588 1.8561 5.5 - 45.0 .003242 .05
3.4203 1.0382 38.1 24.0 .003072 2.23
3.5057 .5896 64.3 15.7 .003262 6.15
3.5275 ..0000 61.9 .0 .. 003262 6.26
3.7380 2.1558 41.1 8.1 .003019 2.54
3.6844 1.9117 27.7 - 24.8 .003242 1.24
3.7002 1.0144 31.2 - 7.1 .003072 1.50
3.7320 .5975 54.7 8.1 .003262 4.89
3.7221 .0000 READINGS INVALID

1377.70 2.4000 1.9952 51.0 166.5 .002911 3.78
2.4155 1.7821 61.2 155.1 .003074 5.76
2.6906 1.3036 159.9 127.4 .002669 34.12
3.0354 .8213 73.7 23.8 READINGS INVALID
NO READING READINGS INVALID
2.8184 2.0262 45.8 -162.3 .002752 2.89
2.8533 1.7976 54.5 146.9 .003059 4.594
3.1225 1.1312 75.8 96.0 .002841 8.16
3.2833 .6489 70.4 40.4 READINGS INVALID
NO READING READINGS INVALID
3.4034 2.1172 9.9 .0 .002812 .14
3.3569 1.8596 14.0 45.0 .003294 .32-
3.4383 1.0596 57.7 63.4 .003333 5.54
3.5274 .6179 66.5 63.4 .003307 7.32
3.5487 .0000 READINGS INVALID
3.7559 2.1734 18.3 - 49.4 .002812 .47
3.6959 1.9157 4.4 26.6 .003294 .03
3.7056 1.0305 67.7 05.0 .003333 7.64
3.7424 .6354 29.5 47.7 .003307 1.44
3.7269 .0000 47.6 .0 .003307 3.75
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Table D-VI. Rear Smoke Grid Calculations - 1/2 Inch Entrance with
Baffle Spaced 1/2 Inch (Continued) .

Model 33-A, Shot 311

TIME X V U THETA DENSITY Q
HICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

1419.40 2.3940 1.9931 77.4 178.6 .003313 9.93
2.4159 1.7886 71.0 169.0 .003217 8.10
2.6501 1.3578 150.6 136.0 .002257 25.58
3.0888 .7980 READINGS INVALID
NO READING READINGS INVALID
2.8208 1.9990 46.5 -177.6 .003112 3.36
2.8407 1.8124 58.2 158.6 .003084 5.23
3.1166 1.1831 119.0 112.0 .002803 20.40
3.3350 .6511 99.4 83.3 READINGS INVALID
NO READING READINGS INVALID
3.400! 2.1022 45.9 -132.4 .003199 3.37
3.3687 1.8660 34.2 137.3 .003605 2.11
3.4462 1.0898 79.4 91.4 .003152 9.93
3.5355 .6491 74.0 84.0 READINGS INVALID
NO KEADING
307499 2.1419 41.9 -146.3 *003199 2.80
3.6883 1.9136 17.8 130.6 .003605 .57
3.7062 1.0819 54.3 94.1 .003152 4.65
3.7519 .6194 14.1 74.1 READINGS INVALID
3.7697 .0000 READINGS INVALID

1461.10 2.3225 1.9971 156.9 -177.1 .002995 36.87
2.3458 1.7956 175.3 -174.8 .003324 31.05
2.5821 1.4082 131.0 148.0 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
2.7719 2.0242 65.5 180.0 .003092 6.62
2.7990 1.8189 76.0 -172.5 .003153 9.11
3.0780 1.2416 102.9 117.6 .002721 14.41
3.2949 .7477 164.7 92.1 READINGS INVALID
NO READING READINGS INVALID
3.3627 2.0959 79.3 -140.3 .003210 10.08
3.3317 1.8828 59.5 180.0 .003441 6.09
3.4363 1.1390 21.4 68.2 .003293 .75
3.5351 .6915 25.4 51.3 READINGS INVALID
3.5525 .0000 READINGS INVALID
3.7Z11 2.1501 28.1 -135.0 .003210 1.26
3.6843 1.9293 22.6 164.7 .003441 .88
3.7017 1.0847 5.6 135.0 .003293 .05
3.7462 .6489 6'.2 81.1 READINGS INVALID
40 READING
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Table D-VI. Rear Smoke Grid Calculations - 1/2 Inch Entrance with
Baffle Spaced 1/2 Inch (Continued)

Model 33-A, Shot 311

TIME X Y U THETA DENSITY a
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

1502.80 2.2372 1.9851 -34.4 -173.4 .002595 23.45
2.2412 1.7727 147.1 -179.2 .003299 35.70
2.5390 1.4273 212.7 164.7 READINGS INVALID
NO READING READINGS I:'ALIo
ND READING READINGS INVALID
2.7553 1.9990 110.7 -175.0 .003323 20.38
2.7653 1.8025 106.0 170.5 .003201 17.97
3.0710 1.2744 91.0 128.1 .003220 13.33
3.3290 .8159 75.9 70.6 READINGS INVALID
3.3707 .0000 READINGS INVALID
3.3330 2.0605 25.2 -147.5 .003345 1.07
3.3092 1.8660 27.7 -167.9 .003485 1.34
3.4541 1.1097 26.3 17.1 .003479 1.21
3.5514 .6690 49.5 - 30.6 READINGS INVALID
NO READING READINGS INVALID
3.7300 2.1221 22.1 -164.7 .003345 .81
3.6665 1.9196 19.4 -126.9 .003485 .65
3.7022 1.0859 23.3 4.8 .003479 .94
3.7618 .6829 27.4 8.1 READINGS INVALID
3.7261 .0000 READINGS INVALID

1544.50 2.1889 1.9816 127.2 -169.2 .003095 25.04
2.1985 1.7937 121.0 179.1 .003049 22.33
2.3768 1.4644 208.4 177.8 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
2.6615 2.0145 121.4 168.7 .002937 21.63
2.6944 1.q363 144.5 171.3 .002921 30.48
3.0218 1.1133 101.3 130.2 .002554 13.11
3.3201 .8194 READINGS INVALID
NO READING READINGS INVALID
3.3414 2.0823 26.7 132.0 .003120 1.11
3.3046 1.8770 32.3 169.4 .003448 1.80
3.4615 1.1467 65.9 105.7 .003285 7.15
3.5777 .6663 51.7 - 57.5 READINGS INVALID
NO READING READINGS INVALID
3.6998 2.1443 READINGS INVALID
3.6726 1.9138 14.4 -164.1 .003448 .36
3.7249 1.0867 43.5 59.9 .003288 3.12
3.7734 .6528 18.8 - 71.6 READINGS INVALID
NO READING READINGS I1.VALID
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Table D-VII. Front Smoke Grid Calculations - 1/Z Inch Entrance
with Bale Spaced 1 Inch

Model 33-B, Shot 313

TIME X Y U THFTA DENSITY 0MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

1.60 NO READING READINGS INVALID
NO READING READINGS INVALID
.1746 *8050 24.0 - 35.0 .002360 .68
.1707 .4365 16.8 - 20.6 *002323 .33
.l7.5 C0000 5.9 100.0 .0G232; .5,

NO READING READINGS INVALID
NO READING READINGS INVALID

.5412 .8031 3.9 .0 .002300 .02.5393 .4365 8.1 - 14.0 .002286 .08

.5529 .0000 .0 .0 .002286 .001.7575 1.9205 12.0 - 99.5 .002392 .17
1.7459 1.5480 11.5 - 59.0 .002325 .151.7129 .8438 15.7 - qo.a .0023Z4 .291.6877 .4888 7.9 .0 .002240 .07
1.6838 .0000 5.9 .0 .002240 .042.0388 1.9127 12.0 -170.5 *002392 .172.0563 1.5403 3.9 89.9 .002325 .02
2.0621 .8768 15.0 -113. .002324 .26
2.0601 .5238 18.7 -108.4 .002240 .392.0698 .0000, 5.9 .0 .002240 .0443.50 NO READING READINGS INVALID
NO READING READINGS INVALID

.2057 .77q4 26.9 - 69.0 .002421 .87.1958 .4174 14.0 - 15.9 .002353 .23

.1820 .0000 21.2 .0 .002353 .53
NO READING READINGS INVALID
NO READING REACINGS INVALID
.5658 .7834 15.4 .0 .002373 z28*5678 .4253 15.9 - 14.0 .002325 .29
.5717 .0000 7.7 .0 .002325 .071.7824 1.8971 19.3 36.9 .002413 .451.7725 1.5331 13.6 - 45.0 .002329 .22

1.7389 .8229 17.4 .0 .002429 .37
i.7230 .4847 17.4 .0 .002409 .36
1.6973 .0000 19.3 .0 .002409 .452.0633 1.9031 12.9 26.6 .002413 .202.0851 1.5312 11.7 - 80.5 .002329 .162.0772 .8566 19.7 11.3 .002429 .47
2.0811 .4946 15.1 - 39.8 .002409 .27
2.0692 .0000 7.7 180.0 .0U2409 .07
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Table D-Vfl. Frout Smoke Grid Calculations - 1/2 Inch Entrance
u"ith Baffle Spaced 1 Inch (Continued)

Model 33-B, Sh•t 313

TIME x Y U THETA DENSITY 9MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT Lt/SQFT

85.40 NO READING READINGS INVALID
NO READING READINGS INVALID.1843 .7798 53.3 - 05.8 *002392 3.39.1843 .4326 35.5 -70.6 .002381 1.50.1979 .0000 3.9 180.0 -002381 .02NO READING READINGS INVALID
NO READING READINGS INVALID.556T .8031 32.3 - 37.6 .002284 1.19.5548 .4326 40.6 - 39.1 .002282 1.88.5606 .0000 3.9 .0 .002282 .021.7730 1.9321 14.2 123.7 *002318 .231.7556 1.5383 14.2 146.3 .002389 241.7304 .8438 16.7 135.0 .002294 .321.7051 .4888 17.8 -173.7 .002366 .381.7032 .0000 5.9 .0 .002366 .042.0504 1.9185 17.6 26.6 .002318 .362.0552 1.5286 14.2 -123.7 .002389 .242.0815 .8807 8.3 - 45.0 .002294 .082.0718 -5141 10.6 - 68.2 .002366 .132.0621 .0000 3.9 .0 .002366 .02127.30 NO READING READINGS INVALID

NO READING READINGS INVALID.2097 .7260 2,06.1 - 90.o .002334 13.14.2077 .3838 104.2 - 87.9 .002446 13.29e1780 .0000 7.7 .0 .002446 .07NO READING READINGS INVALID
NO READING READINGS INVALID

.5915 .7636 122.6 - 70.7 .002398 18.03.5994 .3996 85.2 - 76.9 .002450 8.88.5757 .0000 17.4 .0 .002450 .371.7745 1.9090 24.7 -141.3 .002232 .681.7606 1.5410 9.6 126.9 .002266 .111.7270 .8348 10.4 -111.8 .002240 .121.7052 .4827 12.4 - 38.7 .002373 .181.7033 .0000 11.6 180.0 .002373 .162.0791 1.9110 8.6 -153.4 .002232 .082.0772 1.5193 25.1 67.4 .002266 .712.0831 .8506 8.6 153.4 .002240 .082.0851 .4847 17.4 - 90.0" .002373 .362.0732 .0000 .0 .0 .002373 .00
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Tabi. D-VII. Frot Smke Grid Calculations - 1/2 Inch Entrance
with Baffle Spaced 1 Inch (Continued)

IiDW-13.S 1 Sbot 313

TIME y U THETA CENSITY QNICROSEC INCHES INCHES Fr/SEC DEGREES SLUGS/CUFT LB/SQFT
169.Z2 NO READING READINGS INVALIOno READING READINGS INVALID.1843 .6731 130.2 - 85.7 1 . 9.84S1182 .3278 90.7 - 9397 .002939 12.08.2056 .0000 9.8 .0 .002939 .14NO READING READINGS INVALID

40 READING READINGS INVALID.5975 .6867 156.8 - 66.3 .002468 30.34.57'2 .3492 76.8 - 76.7 002580 7.61.5791 .0000 23.6 .0 .002580 .721.7536 1.9166 18.7 - 18.4 :00236? .411.7498 1.5461 45.6 - 7.4 .002286 2.381.7265 :8341 63.0 - 14.5 .002271 4.501?7145 .4811 54.3 - 43.5 .002422 3.571.6916 .0000 31.5 .0 .002422 1.202.0427 1.9146 7.1 56.3 *002367 .06Z.0679 1.5519 23.6 .0 -00Z286 .642.0737 .8846 26.2 - 13.0 .002271 .782.0716 .4966 22.3 45.0 *002422 .602.0621 .0000 25.6 .0 .002422 079211.10 NO READING READINGS INVALIDNO READING READINGS INVALID.2196 .5955 83.8 - 75.3 .002525 8.86.2018 .2928 28.9 - 36.9 .002965 1.24.1879 .0000 11.6 .0 *002965 .20NO READING READINGS INVALIONO READING READINGS INVALID.6548 .6192 120.8 - 51.5 .J02557 18.88.6172 .3244 66.5 - 29.5 .002774 6.14.5924 .0000 52.1 .0 .002774 3.761.7923 2.9031 37.5 11.9 .002352 1.651.7861 1.5351 52.7 2864 .002450 3.401.7883 .8190 81.9 15.0 .002456 8.231.7448 .4451 82.9 .0 .002530 8.701.7349 .0000 71.4 1.5 .002530 6.452.0831 1.9169 54.6 8.1 .002352 3.50
2.1009 1:5193 40.7 - 5.4 -002450 2.032.1088 .8447 48.3 2.3 *002456 2.862.1009 .5005 56.5 7.9 .002530 4.032.0989 .0000 63.7 .0 .002530 5.13
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Table lI-VII. Front Swoke Grid Calculations - 1/2 Inch Entrance

with Baffle Spaced 1 Inch (Continued)

Hodtl 33-B1 Shot 313

TIME X Y U THETA DENSITY Q
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LI/SOFT

253.00 NO READING READINGS INVALID
NO READING READINGS INVALID

.2056 .5917 32.6 - 65.0 .002580 1.37

.2114 .3104 35.5 - 19.4 .002890 1.82

.21T3 .0000 57.0 .0 .002890 4.70
NO READING READINGS INVALID
NO READING READINGS INVALID

.6731 .5917 110.1 - 41.4 .002610 15.82

.6324 .3162 TZ.3 - 22.4 .002646 6.92

.6305 .0000 110.2 .0 .002646 16.06
1.7905 1.9243 44.0 - 10.3 .002344 2.27
1.7963 1.5713 63.3 36.2 .002421 4.86
1.8060 .8555 128.2 20.7 .002421 19.91
1.7983 .481: 138.4 14.8 .032530 24.22
1.7633 .0019 120.0 .0 .002530 18.22
2.0970 1.9224 54.T - 30.3 .002344 3.50
2.1086 1.5480 55.4 6.1 .002421 3.71
Z.1222 .8865 100.3 28.1 .002421 12.19
2.1280 .5044 92.5 1.2 -002530 10.82
2.1261 .0000 90,o .0 .002530 10.36

294.90 NO READING READINGS INVALID
NO AlADING READINGS INVALID
.1334 .5656 13.6 - 81.9 .002504 .23
.2354 .2809 42.3 -'24.2 .002858 2.56
.2453 .0000 13.5 .0 .002858 .26

NO READING READINGS INVALID
NO READING READINGS INVALID
.7379 .5460 101.3 - 40.4 .002640 13.54
.6845 .2967 111.1 - 17.Z .002650 16.34
.7102 .0000 81.0 .0 .002650 8.T0

1.8358 1.8952 65.5 13.6 .002604 5.59
1.8576 1.5727 99.6 45.8 .002666 13.22
1.9090 .8645 15703 23.1 .002544 32.47
1.8793 .4807 148.3 12.8 .002701 29.72
1.8556 .0000 152.4 - o7 .002701 31.36
2.1306 1.3892 63.7 - 1.7 .002604 5.28
2.lS63 1.5252 81.6 24.2 .002666 9.54
2.1978 .892Z 125.8 20.7 .002544 20.12
2.1939 .5025 131.3 10.2 .002T01 23.28
2.1899 "0000 131.2 .0 .002701 23.23
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Table D-VIL Front Smoke Grid CalculationS - 1/2 Inch Entrance
with Baffle Spaced I Inch (Continued)

Model 33-5, Shot 313

TImE x y U THETA DENSITY 0
HICROSEC INCHES INCHES FT/SEC CEGREES SLUGS/CUFT LB/SQFT

33b.80 NO READING READINGS INVALID
NO READING READINWt INVALID
,2076 .3781 3.1 -166.0 .002351 .08
.2502 ' .2929 16.7 - 45.0 .002701 .38
.2308 .0000 2.0 180.0 .002701 .01

NO READING READINGS INVALID
NO REAOIWý READINGS INVALID

.7507 .5257 100.9 - 33.1 .002493 12.70

.7391 .2032 110.1 - 18.e .002527 15.32

.7119 .0000 27.5 .0 .002527 .9o
1.855 1.9399 5317 8.4 .002672 3.85
1.8661 1.6431 82.y 28.4 .002518 8.62
1.9515 .9176 124.2 23.3 .002429 16.75
1.9437 .5141 150.6 17.5 .0u2521 28.5a
1.9166 .0000 129.8 .0 .002521 21.25
2.1610 1.9205 89.2 14.0 .002672 10.63
2.1862 1.5829 105.1 17.4 .002518 23.92
2.2405 .9311 132.9 27.3 .002429 21.43
2.2580 .5276 140.3 14.6 .002521 24.82
2.2580 .0000 127.9 .0 *002521 20.61

37R.70 NO READING READINGS INVALID
NO READING READINGS INVALID
.2255 .5638 71.2 - 57.2 .002132 5.40
.2473 .2690 44.0 - 74.7 *0U2746 2.66
.2433 .0000 27.0 .0 .002746 1.00

NO READING kE4OINGS INVALID
NO READING READINGS INVALID
.8229 .A906 151.9 - 40.4 .002598 29.97
.7893 .2611 106.1 - 27.0 .002497 14.06
.7379 .0000 69.4 .0 .002497 6.02

1.8892 1.9031 63.2 - 12.3 .002519 5.03
1.930B 1.6123 93.1 - 13.2 .002608 11.31
2.0237 .9139 125.6 3.5 .002454 19.36
2.0237 .5262 135.3 3.3 .002533 23.17
1.9662 .0000 119.6 .0 .002533 18.12
2.2176 2.9110 108.3 - 4.1 .002519 14.77
2.2572 1.5569 104.2 2.1 .002608 14.17
2.3165 .9535 101.2 7.7 .002454 12.57
2.3304 .5381 123.8 18,2 .002533 19.42
2.3185 .0000 194.8 .0 .002533 48.08
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Table D-VI'. Front Sbke GErd Calculations 1/2 EntrancewtZ bt• aff:tle Spced I tncbL (Cortnuek!)

lodel 3-B, Shot s13

TIME X y U THETA CENSITY gMICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

420.60 NO READING READINGS INVALID
NO READING READINGS INVALID

.2464 .5179 e9.9 -1OU.1 .002318 9.37

.2619 .2502 32.0 -100.6 .002837. 1.45.2580 .0000 3.9 .0 .002837 .02
NO READING READINGS INVALID
NO RFAOING READINGS INVALID
.S671 .4268 165.9 - 56.1 .002673 36.77.6341 .2347 97.7 - 40.1 .002586 12.35
.7818 .0000 133.8 .0 ,002586 23.141.9166 1.9263 61.3 - 5.5 .002452 4.601.9573 1.6217 55.2 641 .002630 4.012.0776 .9253 101.9 10.0 .002685 13.93

2.0795 45418 110.2 2.0 .002211 13.432.0369 .0000 READINGS INVALID
2.2696 1.9127 62.2 - 18.4 .002452 4.74
2.2910 1.5868 67.6 8.4 .002630. 6.012.3414 .9447 97.2 - h1.4 .002685 12.68
2.3763 .5664 91.0 - 6.2 .002211 9.162.4539 .0000 110.2 .0 .002211 13.42

462.50 N0 READING READINGS INVALID
NO READING READINGS INVALID
.2097 .4748 87.2 -174.9 .002435 9.25
.2413 .2374 28.5 -118.3 .002783 1.13.2473 .0000 27.0 .0 .002783 1.01NO READING READINGS INVALID

NO READING READINGS INVALID
.9159 .3521 READINGS INVALID
.866.5 .1978 READINGS INVALID
.8724 .0000 READINGS INVALID1.9505 1.8971 15.6 29.7 .002650 .32

1.9862 1.6162 19.3 90.0 .002574 .48
2.1246 .9318 51.8 45.0 .002599 3.492.1345 .5223 64.1 6.9 READINGS INVALID
NO READING
2.2770 1.8912 8.6 26.6 .002650 .102.3244 1.5668 15.1 39.5 .002574 .292.4075 .9179 62.8 - 17.9 .002599 5.132.4214 .5282 47.6 - 21.4 READINGS INVALID
2.4293 .0000 23.1 180.0 READINGS INVALID
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Table D-3VU. Fr0t SoAlE Qd Wculattons 1/2 Slur Etce

,ati Baf1 SicWed I Inch (COntt-eaC)

)4del 53-B, Shot 313

TIME x Y U THETA CENSITY 0

91(CROSEC INCHES INCHES FT/SEC CEGREES SLUIS/CUFT LB/SOFT

504.4U NO REAODNG RECAINGS INVALID
NO RFAUING READINGS INVALIo
.1S91 .5102 259.9 121.9 REACIKGS INVALID

.2483 .2250 1:.0 -!70.5 READINGS INVALID

.2852 .0000 15.7 .0 LEAO(NGS INVALID

NO READING READINGS INVALIo

NO READING qEADINGS INVALID
NO REAOING READINGS INVALID
NO READING READINGS INVALID
NO RFAOING REAOJNGS INVALID
1.9302 j.934 17.8 -1T3.7 .002502 .40

7.9573 .6: 3-.3 161.6 .042516 -. 75
2.1145 .9622 47.4 4t.6 .002596 2.91

2.14!5 .5296 63.0 51.S .002779 5.51

2.1339 .0000 REAVINGS MVALIG
2.2774 L.9166 17.9 -173.7 .OU25CZ .40

Z.3026 1.5965 ý`.6 169.4 .0U2516 1.4.

2.40:6 .9251 47.3 67.6 .002596 2.90
2.4210 .5490 40.4 26.6 .002779 3.25
2.4306 .0000 27..5 .0 .u2779 *.0!

54o.0C NO READING READIN•S INVALID
140 READING READINGS INVALID

.1246 .6113 173.0 112.3 REACINGS I1VALIV

.2295 .2354 100.0 129.5 RE.DIRGS 14VALID

.2631 .0000 15.4 1eO.O REACINGS INVALID
N0 READING READINGS INVALID

N0 READING READINGS INVALID
NO READING READINGS INVALID
NO NEAOING REAOINGS INVALID

WO READINS REAINGS INVALID
1.9327 :.8952 50.7 -171.3 .002749 3.51

t.9505 1.6281. 54.4. 152.s .002631 4.16

2.1602 .96?4 66.5 106.9 .002723 6.02

2.1741 .5717 77.7 75.6 READINGS INVALID
NO READING
2.2591 i.B892 52.1 171.9 .00274q 3.73
2.2928 1.5786 60.5 157.S .002831 5.19

Z.4095 .9654 71.7 123.5 .002723 7.00

2.4649 .5500 33,7 76.a REACINGS INVALID

2.4570 .0000 7.7 .0 READINGS INVALID
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Table D-Vn. Front Smoke Grid Calculations - 1/2 Inch Entrance
with Baffle-Spaced I Inch- (Gent4nued)

Model 33-B. Shot 313

TIME X y U THETA DENSITY QMICROSEC INCHES INCHES FT/SEC DEGREES SLU6S/CUFT LB/SOFT

588.20 NO READING READINGS INVALID
NO READING READINGS INVALID
.0931 .6712 READINGS INVALID
.l843 .3026 READINGS INVALID
.2696 .0000 READINGS INVALTO

ND REAOING READINGS INVALID
ND READING READINGS INVALID
NO READING READINGS INVALID
ND READING READINGS INVALID
NO READING READINGS INVALID
1.8797 L.9262 84.0 163.7 .002783 9.83
i.

9 0 8 8  
1.6663 61.0 159.2 .002777 5.17

2.0951 1.0262 135.0 136.8 .002666 24.29
2.1629 .6052 49.8 99.1 .U02750 3.41
2.1765 .0000 READINGS INVALID
2.2250 1.9185 76.0 169.6 .002783 8.04
2.2464 1.619S 70.9 146.3 .00277? 6.99
2.3725 .9913 59.0 143.1 .002666 4.64
2.4287 .5820 78.1 130.9 .002750 8.392.4384 .0000 19.7 180.0 .002750 .53630.10 NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO RFADING READINGS INVALID
NO RFADING READINGS INVALID
40 READING READINGS INVALID
NO READING READINGS INVALID
NO RFADING READINGS INVALID
NO REAOING READINGS INVALID
NO READING READINGS INVALID
1.8516 1.9189 40.6 177.3 .002862 2.35
1.8932 1.6499 34.9 -173.7 .002794 1.71
2.0613 1.0564 63.0 140.0 .002673 5.302.1662 .6212 i03.1 107.4 .0u2764 14.69
2.1780 .0000 .0 .0 .002764 .90
2.1840 1.9031 40.6 15A.7 .002862 2.35
2.2334 1.6'82 28.5 151.7 .002794 1.13
2.3620 1.0010 42.3 113.2 .002673 2.39
2.4135 .6093 65,3 109.0 .0U2764 5.89
2.4372 .0000 1.9 160.0 .002764 .01
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Table D-VII. Eront Smoke Grid Ca1culations - 1/2 Inch Entrance
with Baffle Spaced I In-i (Continued) "

Model 33-B, Shot 313

TIME x V U THCTA CENSITY 0MICROSDC INCHES INCHES FT/SEC D:GQEFS SLUbS/CUFT LB/SOFT

672.00 NO REAOING READINGS INVALID
NO READING READINGS INVALID
NO RFADING REAINJGS INVALID
NO READING READINGS INVALID
NO itEAOING READI4GS INVALID
'40 READING READINGS INVALID
NO RFAOING READINGS INVALID
NO READING READINGS INVALID
40 RFADING READINGS INVALID
NO READING REAUINGS INVALID
1.•390. 1.9z81 1.3 - 74.; .002673 .271.6739 1.6625 16.9 144.9 *OL277: .402.0466 1.0669 7.4 33.7 .002897 .072.1319 .7042 24.B IOf.o *0U239") .71
2.1765 .0000 25.6 .0 .Ouz39Y .78.lFkt2 1.9360 12.4 * .0o2o73 .21
2.2211 1.6334 P.m 26.6 *002775 .112.334 1.0223 i5.9 60.: .002e97 .362.4074 .6440 3i.5 93.- .Ou2399 .. 19.43S .0000 ..9 C .OL2399 .0'71t.90 '40 READING RIADINGS INVALIC
NO ItFADING REAOINGS INVALID
10 READING READINGS INVALID
NO REAOING PEAOINGS INVALID
NO RFADING READINGS INVALID
NO READING READINGS INVALIC"*40 RFADING RFAOINGS INVALID
NO RFADING qEADINGS INVALID
NO READING READINGS INVALIO
NO qFADING READINGS INVALID
I.A556 1.9050 17.0 49.•4 Ou265O .451.8793 1.6597 14.0 15.' .002702 .272.0673 1.0o*0 13.6 - 7.1 .002743 .33
2.1602 .6449 52.5 - 36.0 .002730 3.762.2078 .0000 67.5 .0 *002730 6.22
2.1958 -. 9070 26.0 - 4A.O 0u2850 .962.2413 1.6222 24.6 - 15.0 .002702 .812.3699 1.0148 25.2 4.4 .0U2748 .872.4115 .6409 3%.7 - 23.6 00Z730 1.55
2.4431 .0000 63.7 .0 .002730 5.53

288



p

Table D-VII. Front Saokb Grid Caloclations - 1/2 Inch Entrance
with Bsifla Spaped 1 Inch (Continued)

Model 33-B. Shot 313

TImF X Y U THETA DENSITY 0
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT L8/SQFT

755.80 NO READING READINGS INVALID
NO READING READINGS INVALID
40 RFADING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO RFADING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
40 READING READINGS INVALID
1.8506 1.9418 12.0 -170.5 .002625 .19
1.8875 L.6663 15.0 -!13.2 .002770 .31
2.0621 1.0650 5.6 45.0 .002733 .04
2.1746 .6731 2e.0 39.3 .002561 1.00
2.2444 .0000 72.6 .0 .002561 6.78
2.2056 ' :.9166 7.1 146.3 .002625 .07
2.2386 1.6159 14.2 -146.3 .002770 .29
2.3686 :.C242 5.9 180.0 .002733 .05
Z.4384 .6305 35.9 - 9.5 .002561 1.65
Z.5005 .0000 74.8 .0 .002561 7.16

797.7C NO READING READINGS INVALID
NO READING READINGS INVALID
NO RFAO;NG READINGS INVALID
NO RFA1ING READINGS INVALID
NO READING READINGS INVALID
N0 READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
N0 READING READINGS INVALID
1.8437 1.9031 13.9 -123.7 .002721 .26
1.B734 1.6459 7.0 123.7 .002835 .07
2.0712 1.0643 43.1 63.4 .002810 2.61
2.1820 .6627 59.4 35.8 .002637 4.66
2.2770 .0000 4B.2 .0 .002637 3.07
2.1899 1.9110 27.6 77.9 .002721 1.04
2.2295 1.6142 25.2 32.5 .002835 .90
2.3640 1.0148 22.0 37.9 .002610 .68
2.4471 .6350 53.0 10.5 .002637 3.70
2.5183 .0000 61.7 .0 .002637 5.03
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Table D-VIX. Front Smoke Grid Calcdations - 1/Z Inch Entrance

with Baffle Spaced I Inch (Continued)

Modl 33-S. Shot 313

TIME X Y U THETA DENSITY Q
PlICROSEC INCHES INCHES FT/SEC DEGREES SUbS/CUFT LI/SOFT

839.60 NO READING RE4UIJGS INVALID
NO READING READINGS INVALID
NO READING REAUINGS INVALID
40 READING READINGS INVALID
NO READING READINGI INVALID
40 READING READINGS INVILID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO RFADING READIGS INVALID
1.8429 1.9302 60.3 19.0 .00241g 4.53
1.8836 :.6722 59.5 34.2 .0)2777 4.91
2.0815 1.1038 84.0 7?.& .OU2810 9.92
2.223; .7081 113.5 62.1 .0U2408 ;5.31
2.2979 .0000 READINGS INVALID
2.2114 1.9437 39.2 17.5 .002498 1.91,
2.259" 1.6295 53.0 4i.3 .002777 3.90
Z.3860 1.0378 94.5 31, O .0 iO810 -'2.54
2.4908 .6402 87.7 41.l .002405 9.27
?.5626 .0000 11.2 .0 .002408 :4.61

881.50 40 READING 1EA0INGS INVALID
No READING READINGS INVALID
30 READING READINGS INVALID
'40 READING READINGS INVALID
'40 READING READINGS INVALID
NO READING READINGS INVALID
ND READING REAUING0 INVALID
NO READING READINGS INVALID
NO READING REAUING! INVALID
NO READING READINGS INVALID
1.90!1 1.926 7".5 13.7 .002985 8.03
1.9228 1.6795 49.3 I0.6 .002896 3.52
2.1167 1.1355 79.1 45.0 ,062797 8.75
2.2354 .7636 90.5 53.i READIkGS INVALID
NO READING
2.2275 1.9226 32.9 3.4 .0g298s .. 61
2.2750 1.6419 52.7 61.6 .002896 4.01
2.4451 -. 0643 97.6 60.4 .002797 13.33
2.5124 .6944 111.2 51.3 READINGS INVALID
2.6291 .0000 57.9 .0 READINGS INVALID
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Trable D-VII. Front Smoke Grid Calculations - 1/2 Inch Entrance
with Bafe Spaced 1 Inch (Continued)

Model 33-B, Shot 313

TIMb x y U THETA DENSITY
HICROSFC INCHES INCHES FT/SEC CEGRECS SLUbS/CUFT LB/SOFT

923.40 NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING REAUINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO RFAOING READINGS INVALID
NO PEADING READINGS INVALID
NO READING READINGS INVALD
NO READING READINGS INVALID
NO READING READINGS INVALID
1.9146 1.9476 8.6 26.6 .002954 .11
1.9263 1.6974 15.9 62.9 .003021 .38
2.1377 1.1600 65.4 111.2 .002830 .. 05
2.2813 .7856 69.2 75.2 .002333 5.58
2.4054 .0000 READINGS INV&LID
2.2444 1.9657 23.7 49.4 .002954 .832.2852 1.6760 28.2 65.i .003021 1.202.4345 1.1232 70.e 88.4 .002030 7.10
2.5606 .7274 73.7 55.9 .002333 b.33
2.6200 .00O0 45.2 .0 .002333 2.39

%333C NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGb INVALID
NO READING READINGS INVALID
10 READING REACIN4S INVALIDNO READING READINGS INVALID
1.9090 1.9268 44.4 160.0 .Ou3008 2.96
1.9248 1.69S4 21.6 135.0 .0U2957 .70
2.0930 1.1968 53.5 115.6 .002618 3.75
2.2532 .8309 92.0 99.7 READINGS INVALID
NO READING REAUINGS INVALID
2.2433 1.9407 2.7 - 45.0 .003008 .012.2868 1.6677 4.3 - 63.4 .0o2957 .03
2.44?1 1.1355 28.4 53.1 .002618 1.10
2.5539 .7557 44.9 25.5 READINGS INVALID
2.1746 .0000 READINGS INVALID
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Table D-VYB. Front Smoke Grid Calculations - 1/2 Inch Entrance
vwth Baffle Spaced 1 Inch (Continued)

Model 33-B, Shot 313

TIME X Y U T14FTA ZE;.SITY 0
MICROSEC INCHES * INCHES FT/SEC CEG1EUS SLUGS/CUFT L%/SQFT

1007.20 NO READING READINGS INVALID
NO AUADING READINGS INVALID
NO READING READINGS INVALID
NO READING* READINGS INVALID
NO REAJING KEADINGS INVALID
N0 REAIDING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO RF4OING READINGS INVALID
1.8700 :.9476 27.6 175.9 .002793 1.06
1.9108 1.7129 34.0 -170.0 .003005 1.7?
2.1145 1.2085 12.5 141.3 .0u272Z .22
7.2638 .8768 87.7 109.7 READINGS INVALID

2.2464 L.9437 7.1 -123.' .002793 .07
2.2871 L.6722 30.0 !45.4 .003005 1.35
2.A520 1.1465 15.8 '10.6 .002722 .38
2.6014 .T468 71.6 74.' REACINGS INVALID
NO READING READINGS INVALID

1049.10 NO READING READINGS INVALID
NO READING READINGS INVALIC
NO READING READINGS IWVALID
NO READING READINGS INVALID
NO READING READINGS INVALIu
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READING5 INVALID
NO READING AEADINGS INVALIO
NO REAUING R*AINGS INVALID
1.8813 1.9288 .6 153.4 *0U2951 .11
1.8912 1.6894 •.2 172.4 .0u29L9 1.24
2.0831 1.2047 76.9 16%.! .002971 8.7e
2.2235 .9139 110.8 148.5 REACINGS INVALID
NO READING READINGS INVALID
7,2394 1.9347 42.5 177.4 .002951 2.66
2.2611 1.6635 47.6 15R.6 .0U2919 3.3t
2.4411 1.1513 54.6 137.9 002971 4.43
2.5737 .8249 121.5 110.4 READINGS INVALID
NO READING READINGS INVALID
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Table D-VIE. Front Smoke Grid Calculations - 1/2 Inch Entrance

with Baffle Spaced I Inch (Continued)

Model 33-B, Shot 313

TINE x Y U THETA DENSITY 0
NICROSEC INCHFS INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

IOI.00 40 READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS .NVALIO
1O READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
ID READING READINGS INVALID
1.8623 (.9515 •5.4 162.3 .003076 3.17
1.8817 1.7163 47.4 -175.: .002994 3.36
2.0407 1.2318 90.6 -175.0 .002717 11.21
Z.1707 .9350 95.2 172.9 READINGS INVALID
NO READING READINGS INVALID
2.2037 1.9457 44.4 -167.2 .003076 3.03
2.2425 1.6896 34.9 -163.6 .002994 1.82
2.4113 1.1833 61.8 142.F .0u2717 5.18
2.5587 .8613 87.1 108.4 READINGS INVALID
NO READING READINGS INVALID

1132.90 NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING kEADINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
1.8378 1.9426 83.6 -161.1 .002803 9.79
1.64!7 1.6855 9e.4 -154.4 .002771 11.41
1.9921 1.1968 151.3 -169.0 .002668 70.55
2.1286 .9258 188.3 168.8 READINGS INVALID
NO READING AEADINGS INVALID
2.1958 1.9248 79.5 -166.0 .002803 8.87
2.2275 1.6736 82.5 -169.2 .002771 9, 3
2.3917 1.1889 134.8 160.8 .002668 24.25
2.5460 .9080 133.7 136.2 READINGS INVALID
NO READING READINGS INVALID
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Table D-VI,. Front Smoke Grid Calculations - 1/2 Inch Zntrance
with Baffle Spaced I Inch (Continued)

Model 33-B, Shot 313

TIME x y U rHET& DENSITY 0
MtCROSEC INCHES INCHES Ft/SEC OEGREES SLUoS/CUFT LtISCFT

1174..O NO RFADING REAOINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO R"AOI4G REAUINGS INVALID
NO READING READINGS INVALIV
NO READING READINGS INVALID
NO READING READINGS INVALID
NO RFADING REAUINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
'.78Z7 1.9243 9S.0 -166.3 .002946 13.2e
1.7924 1.6741 78.3 -169.4 .002980 9.14
.. e914 1.2027 14S.8 -176.9 O-j2696 46 .54
1.9845 .9719 217.ý 174.. REACINGS INVALIL
NO READING REACINGS INVALID
2.1261 1.9263 106.2 17P.- .002946 16.6a
Q.1610 .. 6741 99.1 -17?.2 .0029e0 14.62
2.28?2 1.2279 149.3 161.6 .002606 29.94
Z.46!7 .9544 212.0 154.L READINGS iNVALInNO READING REAUINGS INVALIDIZLS.7C ND READING KEADIJGS INVALID
NO READING READINGS INVALID
NO RE4DING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING REAOINGS INVALID
NO REAOING REaOINGS INVALID
ND REAOING READINGS INVALID

1.7448 1.9209 61.3 167.3 .0u2892 3.43
1.7666 1.6696 7.1.2 161.6 .0u2986 8.00
J.P457 1.1889 104.8 -17?37 .002611 !5.44
1.9110 .9476 161.2 -169.0 READINGS INVALID
NO READO%)rG READINGS INVALID
2.0890 1.9266 9i.5 161.6 .002892 12.11
2.1286 1.6617 99.4 161.9 .002988 14.77
2.2493 1.2364 114.7 161.4 .002611 18.51
2.3541 1.0010 151.5 t48.5 READINGS I1VALID
NO READING READINGS INVALID
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Table D-VUI Front Smoke Gnd Calculations - 1/2 inch Entrance

t• with Baffle Spaced I Inch (Continued)

Model 33-B. Shot 313

TIME X y U THETA DENSITY gMICROSEC INCHES INCHES FT/bEC DEGREES SLUGSICUFT LiiSoFr

125#.60 NO READING READINGS 'NVALIDNO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING REAbINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
ND READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
1.7226 1.9L79 51.2 177.8 .003249 4.261.7226 1.6974 74.9 -166.3 .002966 8.321.7866 1.1911 114.0 -158.7 .002583 16.78
1.825' .9408 164.8 -146.7 READINGS INVALIDNO RFADING READINGS INVALID
2.0388 1.9554 78.7 17e.6 .003249 10.072.0660 1.7051 9'-5 177.6 .002966 i3.252.1726 1.2609 116.1 179.0 .002583 i7.402.3317 1.0339 42.6 123.7 READINGS INVALIDNO RFADING READINGS INVALID1300.50 NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING REAOINGS INVALID
40 READING READINGS INVALID

NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
1.6934 1.9228 44.4 145.6 .003001 2.96
1.6934 1.6518 49.2 -138.2 .0U2999 3.631.7389 1.1474 133.2 -128.5 .002226 19.74
1.7725 .8566 190.8 -118.4 READINGS INVALIDNC READING READINGS INVALID
2.0099 1.9288 31.6 177.1 .003001 2.242.0336 1.6657 59.9 -165.1 .002999 5.382.1325 1.2384 109.5 -165.7 .002226 13.342,3304 1.0366 74.5 -163.4 READINGS INVALID
NO READING READINGS INVALID
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Table D-Vff. Rear Smoke Grid Calculations - I1Z Inch Entrance

with Baffle Spaced 1 Inch 1

Model 33-B, Shot 314

rimE K Y U T$3T7 CENSITY 0
HICROSEC INCHES [4CHES FT/IEC 0C1GEES SLUuS/C[JiT Lt/SCFr

Z'9.00 240O32 1.4V94 T9.2 - ý32. .0U2440 t.87
2.5201 .040 45.ý 20.0 .06230: z.3r
7.5062 .6bU6 3;.9 19.4 .CU244O 1.51
2.5082 .4555 40., .0 *Ou2572 :.I:
2.468' .0000 3e.7 .0 .002t72 1.93
2.6503 1.9354 :3.0 - 26.1 .0u24o7 .21
2.8702 1.7146 22.1 15.' .0.2311 .56
Z.8463 .61U6 24.5 .A.4 .00241* .73
2.A483 .0774 i919 - 60.4 .002401 .4o
2.e344 .0000 ,C.9 .0 .Ou2441 :.30
3.3416 1.0.2 9.7 160.0 .002360 .1!
3.•2'7 1.7922 4.3 26.0 .0u2319 .02
3.2243 .b146 17*P 40.6 .02U94 .38
1.2183 .4933 23.3 85.2 .OZ265 .61
3.2054 .0020 1j.S 180.0 .0u2266 .21
3.7076 1.9851 9.9 101.3 .002360 .1-
3.4658 1.8100 1Ž.4 -126.' .u21,19 ,:3
i.6101 .62C6 4.3 153,4 .0O2U34 .0O
3.5962 .4995 13.0 -153.'4 .002266 .19
3.59M 2 .0000 12.S L10.0 .0u2256 .2L

210.70 2.52,6 1.9167 92.5 8.7 ,Ou26q? '..S:
2.5324 1.6534 76.8 2*.3 .002339 O.59
2.8111 .6409 95.6 20.7 .0U2222 :0.1,
Z.50:5 .6743 8S.6 2!3.o .OuiScl 9.2'
2.4890 .0000 107.1 .0 .CZ56t :n.75
208461 1.94!9 70.9 11.3 .002455 0.19
2.8674 1.7173 47.7 2.4 .0U2410 2.75
2.2t16 .63fl 81.5 9.0 ."u.00 g..!
Z.3364 .4705 71.e 4. .002544 6.56
2.8480 .0000 81.5 .0 ,Ou2544 3.45
3.3262 1.9710 '2.7 2.- .OuZ232 ZA.bs
3.3185 1.7870 3?.7 13.z .0u2421 1.46
3.2159 .6157 4b.5 20.0 .002450 E.65
3.19F5 .4995 35.A .0 .002269 1.45
3.18•9 .0000 i5.8 - 3.2 0U2269 1.46
3.6941 L.0000 22.5 33.7 .0u2232 .52
3.6476 1.6064 40.0 - 63., .0u2ý21 .. 94
3.5799 .6z15 21.4 - 2I1. .002450 .56
'.5760 .4937 22.7 19.' .002269 .-5
3.5741 .0000 19.9 .0 .0U2269 .45
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Table D-VIII. Rear Smoke Grid Calculations - 1/2 Inch Entrance I9 with Baffle Spaced I Inch (Continued)

Model 33-B, Shot 314

TIKc X U THETA CENSITY 0
HICROEC INCHES INCHES FT/SEC DEGREES SLUbS/CUFT LB/SCFT

312.4C 2.=997 1.9433 76.0 14.7 .UU2646 7.65
2.5917 1.668S 81.8 6.8 .002405 8.05
2.5977 *o464 120.7 6.4 .0u2439 17.77
2.5858 .489? 12&.2 4.5 .002578 19.88
Z.575A .0000 137.4 .0 .002578 24.32
2.9199 1.9'93 77.4 - 1.4 .0U2463 7.38
Z.9180 1.7166 60.0 .0 .002509 4.51
2.9339 .6325 93.2 - 4.6 .0u2501 L0.86
2.919) .4833 112.4 3.0 U002674 16.88
2.9160 .0003 92.9 .0 .OU2674 11.53
3.3814 1.9811 64.0 3.5 .0U2103 4.30
3.3615 1.790? 52.3 2.1 .0U2476 3.38
3.2680 .63C5 85.9 7.5 .0U2493 9.20
3.?241 .4933 93.4 - 13.2 .007339 10.20
3.2422 .0000 96.7 .0 .002S39 10.94
3.7255 1.9970 40.7 - 25.? .002103 1.74
3.6837 1.7742 46.5 2.4 .002476 2.67
3.6200 .6126 63.9 - 1.7 .002493 5.09
3.61PI .5052 65.9 - 1.L .002339 5.08
3.6181 .0000 ,4.2 .0 .002339 3.43

354.1C 2.6002 1.9361 94.8 - 9.7 .002735 12.23
2.6137 1.6631 109.9 - 12.5 .OuZ5C7 15.15
2.6312 .6544 *24.5 8.3 .0u2425 18.80
2.6254 .4040 133.4 - 3.4 .0U2739 24.37
2.6215 .0000 103.3 .0 .002739 14.63
2.92i5 1.9400 83.7 - 4.0 .002532 9.29
2.9274 A.71?7 87.7 - 3.9 .002456 9.44
2.9545 .6254 99.7 '.6 .002334 11.60
2.9487 .4763 111.6 4.0 .002651 t7.09
2.9409 .0000 83.5 .0 .002651 9.68
3.3921 -. 974E 53.5 - 17.8 .002447 4.18
2.3708 1.7890 65.9 5.4 .002522 5.14
3.3011 .6273 75.7 - 13.7 .002288 6.55
3.2894 .4782 83.5 - 1.4 .0U2555 8.91
3.2817 .0000 67.6 .0 .0u2555 5.83
3.7309 1.9826 20.7 -106.7 .002447 .53
3.6941 1.8083 41.8 6&.7 .002522 2.20
3.4438 .6196 26.7 26.6 .002288 .81
3.6418 .4898 37.5 - 3.0 .002555 1.63
3.6283 .0000 27.8 .0 .002555 .99
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TaDbe D..V tf. Raxe Smoke GTid Calculation$ - 1/2 Inch 1!ntranrc
w±tk Waffle Spaced I Inch (ontinued)

Model 33-.B, Shot 314

TIM x y U THEIt U SN$ITY
PICROSEC INCHES INCHES Fl/SEC 0GREf0 S SLU.S/CUFT LI/SLFT

395.eO 2.6932 1.927. 90.9 .0 002714 11.22

2.0992 1.b450 q7.0 4.6 .0U2642 12.4L
2.7210 .664B q97.2 .7 .0,-4W2 11.40
Z.7190 .4614 103.2 11.0 .002735 .4.55
2.0793 .0000 87.1 n0 .002731 10,30
1.00-5 1.9431 81.8 - 6.8 .OuZ760 #.*7
1.0055 1.T106 81.5 - .1 .OOZ566 e.84
3.0333 .6405 56.9 17, .002853 4.67
2.0333 .49.3 62.4 18Z .002865 5.591
2.0015 .0000 65.8 .0 O0u2865 6.20
i.4371 1.9o22 46.0 - 22.2 .00311? 1.31
3.4252 i.7968 48.4 2.3 .002633 B1.3Z
3.3416 .6126 1.0 3.6 .D2z98a 1.39
3.3276 .4913 36.9 26.f 0u2657 Z.0.

.309q8 .0000 27.1 .0 .0j2657 .97
1.71,95 !.9T! 42.3 is.9 *Ou3*17 2.80
!.7016 ,.8:,O 25.2 1-4 0O2V33 .90
i.6539 .6246 19.3 32.0 .007899 .49
3.6559 .5032 9.9 79.7 .OU2657 .'
3.6459 .0000 REAU(NGS INVALID

&37.5C 2.69!2 1.93a1 38.6 !1., .0%19:7 :.i7
2.7106 1.6709 56.9 24.1 .02794 4.5:
2.72e0 .6641 531.7 .0 OU0291Z -..s9
2.7260 .073 51.8 - Dzc .4.2918 '.21
Z.1o06 .0000 69.t .0 .0029CB 7.0:
3.0048 1.9303 44.8 11.8 .04O)2 Z.93
3.0087 1.7115 6-.4 9.2 .u026765 .Zl
5.C037 .6428 45.8 ?.! .002b46 2.77
3.0OF7 .4937 20.5 - 29.1 .002e22 .59
-. 0068 .0000 67.6 .(j *0UZ822 E.44
3.43'7 1.9574 18.0 - 6.3 .04'z2z .41
3.4192 1.7909 20.5 - 29.i .0D26s9 .s5
3.3320 .6292 29.5 47.7 .002604 1.14
3.3243 .4956 33.8 3.4 IEADINGS INVALIO
3.30E9 .0000 41.7 .0 READINGS INVALIU
3.771! 1.9942 49.1 31.6 Ou4~b42 3.1F
3.7193 1.8103 27.8 .0 .0026i9 L.04
?.6592 .6292 22.0 5.Z 0u2604 .65
3.6438 .4995 16.0 60.i READINGS INVALID
NO RCIAING
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Table D-VIII. Rear Smoke Grid Calculations - 1/2 Inch Entrance
with Baffle Spaced 1 Inch (Continued)

101e 33-B, $ht 314

TIHb X y U THETA DENSITY 0
HIC tOSEC INCHFS INCHES FT/SEC OFGRESS SLU6S/CUFT LB/SOFT

47T.20 2.7310 1.9354 3.9 teO.0 oVZ712 .02
c.7509 1.6658 20.9 -12i.7 .002589 .57
2.7727 .66,3 25.2 L.4 .002460 .?B
t.7727 .4774 20.9 - 33.7 .002947 .65
2.7429 .0000 31.0 .0 .0u2947 1.41
4.0492 1.9533 9.7 - 36.9 .002940 .14
3.0671 1.7205 19.1 - 24.0 0U2992 .54
3.0791 .6425 34.4 - 382. .0u225 1.56
3.0512 .46ý4 19.q - 29.1 .002936 .5e
,.0691 .OOO0 23.2 .0 .0U2936 .79
3.45!0 1.9612 11.6 99*5 .002709 .19
3.4431 1.78o2 1.9 - 89.7 .002814 .01
3.3615 .6345 25.2 - 9L., .002916 .93
3.3715 .4933 17.4 - 90.0 0u2e11 .43
3.3516 .0000 13.5 .0 .002511 .26
2.7613 2.0030 20.6 -139.8 .0U2739 .57
3.7295 1.8140 12.2 -161.6 .002614 .21
3.67!8 .6266 19.9 -119.1 .0u2916 .58
3.6638 .5172 23.3 - S5.2 .002811 .76
3.6676 .O000 READINGS INVALID

520.90 2.6873 1.9361 35.8 -176.o .002630 1.69
2.69A9 1.6534 35.8 -160.6 .0u2669 1.71
2.7311 .6660 15.9 160.0 .002867 .36
2.7"15 .4956 7.2 1&6.3 .0U3012 .08
2,73;96 .0000 9.9 .0 .003012 .15
3.0126 1.9245 45.3 -16'.7 002880 Z.96
3.0261 1.7058 52.6 -16q.1 .002811 3.89
1.0358 .6215 2d.7 -164.7 .003058 .79
3.0261 .4840 4.4 26.6 .0U3035 .03
3.0300 .0000 41.7 180.0 .003035 2.64
3.A327 1.9690 25.5 155.2 .002697 1.09
3.4192 1.7690 23.9 175.2 .002734 .78
3.3301 .6041 6.4 -135.0 .0u2647 .09
3.3243 .4782 29.1 171.9 .002842 1.12
3.3224 .0000 4.0 .0 .002642 .02
3.7561 1.9806 14.1 -171.9 .002697 .27
3.7076 1.8064 20.5 350.9 .0u2T34 .5T
3.6496 .6118 10.1 101.3 .002647 .143.6457 .4763 1V.9 .0 .0U2642 .20
3.6379 .0000 2.0 180.0 U002842 .01
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Table D0yUI. Rear Smole Grid Calculeat*onS - 1/2 Inch Entrance
with Baffle Spaced 1 Inch (ContTmued)

Model 33-B, Shot 314

TIVc x Y U rHTA CE,4SITY 0
MICKOSEL INCHES INCHES FT/SEC CECREFS SLUoSICUFI LE/S0WT

562.60 2.6952 1.93B4 59.7 -162.6 .Ou2788 4..
'.7171 i.6i69 56.2 !5P.,o .00270; 4.3v
2.7568 .6643 2.6 11.7 .OU2339 :.04
2.7669 .46l4 35.3 119.4 .003148 1.94
2.7558 .0000 21.3 le0.0 *0u3149 .701
3.005% 1.9413 62.5 lS.,e .002728 5.3!
3.0154 1.7106 52.6 i62.9 .0027S6 3.86
3.0572 .6365 27.5 129.* .002866 :.Os
3.0352 .4633 15.1 '129. .0O2t33 .33
3.C273 .0000 17.4 ipO.0 .002853 .4
3.1-241 1.973. 39.9 -1S5.Z .002641 2.10
3.d.192 1.783: 4..4 -169.2 .002762 2.36
3.3555 .6295 31.3 I1.!! .0u2724 1.3i
3.3476 .497•2 18.3 121.0 .002o51 .4z
3.3555 .0000 3.9 180.0 .03265i .02
3.7474 2.0010 32.9 I0.0 .002641 1.43
3.7116 1.8220 19.7 -169.7 .OU2752 .54
3.6718 .6B65 13.0 112.6 .Z074 .t3
3.6758 .5172 5.8 89.9 *002651 .04
3.6658 .0000 5.0 160.0 .0U2651 .04

60L.30 2.6312 1.9167 83.0 -16q.0 .0t2779 9.5e
2.6447 1.6747 7W.2 172.i .002606 6.80
2.7260 .6796 57.4 104.0 0u2E76 '.73
2.T260 .5266 67.6 !1.•o .002e28 -. 46
2.7183 .0000 .0 .0 *OuE1?8 .0u
2.9545 1.9477 3i.9 -176.4 .002T72 1.41
2.975T- .7193 51.6 175.6 0OU2793 3.75
,.0184 .6428 47.9 131.6 .002758 3.19
3.0165 .4956 36.5 119.4 .0028t5 i.92
3.0126 .0000 .0 .0 .0028?5 .00
3.3959 t.95!5 17.8 -!53.4 .002627 .42
1.37R5 1.7812 15.9 180.0 .002671 .34
3.3185 .6331 23.3 t10.0 .OuZ4.S .65
3.3146 .4937 4.4 116.6 .002746 0i
3.3185 .0000 35.8 180.0 002746 .. 7,
3.7231 1.9bO0 34.7 -156.4 ,002627 1.58
3.6883 1.8025 26.1 -171.3 .0o2671 .91
2.6478 .6234 13.9 1&0.0 .002405 .23
,.6457 o4821 26.1 -171.3 .0,2746 .94

3.0321 .0000 23.8 !'0.0 .002746 .7e
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Table D.VYI. Rear Smoke Grid Calculation. - 1/2 Inc& EBtrance
irJtb. Bafl1e Spaced I. locb. 13:ontlzed)

Model 33-B, Sftt 314

TIME X Y U THETA DENSITY 0MICROSEC INCHES INCHES FTISEC DEGREES SLUGS/CUFT LB/SQFT

646.0C 2.6136 1.9175 9.7 36.9 .002674 .13
2.6455 1.6668 16.4 45.0 .002810 .38
2.7429 .7200 53.1 100.5 .002595 3.66
2.7309 .5430 29.1 93.8 .002821 1.192.7588 .0000 13.5 .0 .002821 .26
2.9736 1.9393 14.0 - 33.7 .002672 .26
2.9637 1.7146 11.8 80.5 .002628 .18
3.0254 *6723 59.2 101.3 .002494 4.37
3.0373 .5152 54.7 98.1 .002841 4.25
3.0273 .0000 11.6 180.0 .002841 .19
3.4132 1.9652 19.9 29.1 .002894 .573.4033 1.7882 11.3 31.0 .002862 .18
3.3476 .6504 25.4 81.3 .002620 .85
3.3416 .5012 27.7 65.2 .002?03 .04
3.3197 .0000 .0 .0 .002703 .00
3.7156 1.9871 9.7 - 36.9 e002894 .14
3.6857 1.8180 13.7 8.1 .002862 .27
3.6599 .6365 21.6 63.4 .002620 .61
3.6499 .5132 38.9 95.7 .002703 2.04
3:6420 .0000 5.8 .0 .002703 .05

687.70 2.6389 1.9245 54.1 17.1 .002969 4.34
2.6563 1.6864 31.1 26.6 .002771 1.34
2,7183 .7318 17.1 35.5 .002682 .39
2.7241 .5557 31.4 34.7 .0U2763 1.36
2.7318 .0000 23.8 iaO.0 .002763 .79
2.9661 1.9400 14.1 45.0 .002849 .28
2.9777 1.7309 39.2 30.5 .002786 2.14
3.0068 .7009 29.5 70.3 .002607 1.14
3.007 .5499 19.9 5?.1 .002539 .50
3.0010 .0000 6.0 .0 .002539 .05
3.4134 1.96U, 8.9 63.4 .002669 .11
3.3882 1.7870 15.5 39.8 .002671 .323.3224 .6583 I5.5 114.8 .002621 1.06
3.3262 .5189 386. 101.9 .002617 1.95
3.3185 .0000 13.9 .0 .002607 .25
3.7309 1.9748 58.7 24.0 .002669 4.60
3.7018 1.8045 45.9 5.0 .002671 2.81
3.6534 .6428 39.9 84.3 .002621 2.09
3.6418 .5208 56.9 65.2 .002617 4.24
3.6379 .0000 11.9 180.0 .002617 .19
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Table D-VIU . Rear Smoke Grid Calculations - 1/2 Inch Entrance
-dth Uflo Spaced I.Inch. (Contimned)

Model 33-B. Shot 314

TIME x U THETA DENSITY QHICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LOISOFT
729.40 2.6653 1.9334 16.0 166.0 .002870 o 372.6723 1.6808 26.6 -14.s5 .002800 *392.7568 .5300 15.1 - 50.2 .002656 .302.730 .5609 22.6 - 20.0 .002652 .682.7330 .0000 23.2 .0 .002652 .712.9936 1.9493 12.4 38.7 *002819 .222.9973 1.7343 6.1 71.6 .002822 .053.0353 .7001 37.6 - 78.1 .002672 1.893.0493 3 5313 38.5 - 72.5 .002756 2.053.0333 O.0000 21.3 .0 *002756 362

3.4172 1.9731 13.5 180.0 -002407 .,22
3.41352 1.798 17.8 77.5 :002706 .433 .3357 .6763 15.5 - 90.0 *002664 .323.3337 .5390 23.2 - 90.0 Q002463 .663.3337' .0000 1.9 .0 .002463 .003:769" 2.0109 9.9 11.3 .002407 .123,7315 1.8220 11.6 180.0 . 002706 .183.6638 .6763 17.8 167.5 *002664 .423.6738 .5649 19.3 -143.1 .002463 .463.6300 .0000 9.7 .80.0 .002463 .12771.10 2.6234 1.9284 23 .1 .002701 .. 072.6428 1.6767 23.6 22.6 .002653 .892.7280 .7202 46.5 - 20.0 .002798 3.032.7454 .8479 50.7 - 23.6 .002943 3.782.7551 .0000 READINGS INVALID
2.9758 1.9477 17.B - 26.6 .003038 .482.9797 1.7367 17.8 - 26.6 .002715 .433.0145 .6641 67.5 - 42.6 .002618 5.973.0203 .0131 47.4 - 33.0 .002830 3.183.0223 .0000 39.7 .0 .002830 2.243.3998 1.9632 35.2 16.4 .002751 1.713.3921 1.8045 14.1 - 45.0 .002780 .273.3224 .6428 67.3 - 34.2 .002539 5.743.3262 .4956 69.0 - 41.5 *002829 6.733.32040 0000 37.8 .0 .002829 2.023.7406 1.9768 24.6 - 76.0 .002751 .833.6902 1.8045 5.6 -135.0 .002780 .043.6360 .6467 54.1 - 72.9 .002539 3.713.6263 .5092 77.9 - 84.1 .002829 8.593.6203 .0000 43.7 .0 .002829 2.70
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Table D-VIll. Rear Smoke Grid Calculations - 1/2 Inch Entrance
with Baffle Spaced 1 Inch tContinued)

Nodel 33.B, •Wh• 314

TINE x Y U THETA DENSITY Q
NICROSEC INCHES INCHES FTISEC DEGREES SLUGS/CUFT Ll/SQFT

812.80 2.6932 1.9373 27.5 39.3 .003008 1.14
2.6972 1.6907 35.5 29.4 .002738 1.73
2.8006 .7141 64.6 8.6 .0U2771 5.78

2.8105 .5390 69.8 3.2 READINGS INVALID
NO READING READINGS INVALID
2.9995 1.9413 14.1 105.9 .002663 .26
3.0114 1.7265 12.4 - 38.7 .002733 .21
3.0850 .6544 50.9 8.7 .002694 3.49
3.0890 '.5052 52.6 6.3 ,002902 4.01
3.0731 .0000 63.8 .0 .002902 5.9i
3.4510 1.9831 19.3 .0 .0u2570 .48
3.4252 1.7882 11.6 .0 .002852 .19

3.3913 .6385 46.4 .0 .002682 2.89
3.3654 .4933 39.1 8.5 .002943 2.25
3.3715 .0000 36.8 .0 .002943 1.99
3.7752 1.9871 23.3 41.6 .002570 .70

3.7275 1.8180 21.4 - 5.2 .002852 .65
3.6798 .6246 36.0 - 36.3 .002682 1.74

3.6818 .4873 39.1 - 8.3 002943 2.25
3.6738 .0000 27.1 .0 .002943 1.08

854.50 2.6447 1.9455 .0 .0 .002764 .00
2.6738 1.6941 17.8 26.6 .002833 .45
2.7919 .7299 56.5 39.3 .O02905 4.64
2.8151 .5518 46.4 9.9 READINGS INVALID
NO READING READINGS INVALID
2.9719 1.9613 21.4 68.2 .0U2784 .64
2.9894 1.7289 25.5' 51.3 .002736 .89

3.0649 .6718 1q.9 90.0 .002727 .54
3.0726 .5189 29.9 93.8 .003000 1.34
3.0862 .0000 19.9 .0 .OU3000 .59
3.4192 1.9632 2.8 45.0 .002592 .01
3.4037 1.8045 41,C 67.2 .002789 2.34
3.3688 .6428 22.2 116.6 .002822 .70
3.3650 .5015 27.0 72.9 .002875 1.05

3.3572 .0000 2.0 .0 .002875 .01
3.7580 1.9923 31.9 176.4 .002592 1.32
3.7115 1.8025 35.8 109.4 .002789 1.79
3.6651 .6254 16.4 76.0 .002822 .38
3.6651 .5034 18.3 102.5 .002875 .48

-' 3.6554 .0000 15.9 .0 .002875 .36
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Table D-VIU. Rear Smoke Grid Calculations - 1/2 Inch Entrance
with Baffle Sp•ced 1 Inch (Continued)

Model 33-B. Shot 314

TIME X Y U THETA DENSITY 0
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGSICUFT LB/SQFT

696.20 2.693? 1.9374 60.5 7.4 .002998 5.48
2.71.31 1.6987 51.1 37.3 .002997 3.91
2.8444 .7499 78.1 48.0 .003137 9.56
2.8563 .5470 71.6 38.4 READINGS INVALID
NO READING READINGS INVALID
3.0075 1.9612 54.3 4.1 .002918 4.30
3.0293 1.7464 52.8 23.7 u002753 3.84
3.0850 .6743 60.2 45.0 .002857 5.17
3.0870 .5351 5.5 34.3 .002787 3.70
3.0930 .0000 29.0 .0 .0027E7 1.17
3.4*50 1.9851 32.0 25.0 .003487 1.79
3.4411 1.8260 39.0 14.7 .002876 4.08
3.3814 .6584 48.1 49.9 .002755 3.18
3.3933 .5191 49.2 45.0 .002808 3.40
3.3734 .0000 44.5 .0 .002808 2.78
3.7434 1.9891 23.6 35.0 .003487 .97
3.7156 1.8519 53.8 52.3 .002876 4.16
3.6837 .6405 486.8 56.3 .002755 3.28
3.6778 .5052 39.2 57.1 .002808 2.15
3.6897 .0000 25.1 .0 .002808 .89

937.90 2.7047 1.9535 14.5 15.9 .003022 .32
2.7144 1.7251 15.1 23.2 .002925 .34
2.4441 .7880 61.4 65.1 .002830 5.33
2.8712 .5963 78.2 62.8 READINGS INVALID
NO READING READINGS INVALID
3.0261 1.9652 36.5 - 29*.4 .003011 2.00
3.0378 1.7502 25.8 22.6- .002892 .97
3.1075 .7144 87.1 55.2 .002681 10.17
3.1152 .5479 72.9 25.9 .002785 7.40
3.1152 .0000 33.8 .0 .002785 1.59
3.4482 1.9768 27.6 - 30.3 .002866 1.09
3.4405 1.8141 25.9 - 32.5 .002862 .96
3.3998 .6796 59.1 47.7 .002803 4.89
3.3998 .5363 50.8 59.4 .002850 3.65
3.4017 .0000 39.7 .0 .002650 2.25
3.7773 2.0058' 37.8 .0 .002866 2.04
1.7444 1.8451 25.5 - 38.7 .002362 .93
3.6922 .6660 63.2 77.3 .002803 5.59
3.6864 .5363 56.0 73.5 .002850 4.46
3.6805 .0000 4.0 1Sey. .002850 .OZ
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Table D-VIII. Rear Smoke Grd Calculatios - 1/2 Inch Entirjce
with Mfa•& Spaced I Inch (Continued)

Model 33-B, Shot 314

TIKE X Y U THETA DENSITY Q
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SGFT

979.60 2.7071 1.9413 19.7 -168.7 .003086 .60
2.0270 1.7046 2.7 - 45.0 .002981 .01
Z.8702 .8050 40.7 64.7 .002658 2.20
2.921 .6166 44.2 61.2 READINGS INVALID
NO READING READINGS INVALID
3.0393 1.9433 1.9 89.7 .003200 .01
3.0532 1.?563 21.3 90.0 .002956 .6*
3.1348 .7459 45.7 53.6 .002729 2.84
3.1527 .5669 67.7 39.0 .002760 6.32
3.1268 .0000 77.4 .0 .002760 8.26
3.4769 1.97.2 5.5 135.0 .003263 .05
3.4630 1.8120 4.3 116.6 .003207 .03
3.4212 .7021 30.6 34.7 .002848 1.33
3.4192 .5629 34.9 33.7 .002816 1.71
3.4132 .OOCO 27.1 .0 .002816 1.03
3.7812 1.9891 12.2 -161.6 .003263 .24
3.7355 1.8359 19.3 143.1 .003207 .60
3.6977 .7021 12.2 71.6 *0U2848 .21
3.6937 .5569 12.4 51.3 .002816 .22
3.6857 .0000 13.5 .0 .002816 .26

1021.30 2.6854 1.9497 11.6 149.0 .003099 .21
2.7164 1.7231 17.1 125.5 .0o2960 .43
2.8616 .8248 38.0 47.1 .002904 2.09
2.8925 .6350 44.1 35.8 .002831 2.76
2.9661 .0000 READINGS INVALIO
3.0261 1.9632 21.5 146.3 .003230 .75
3.0378 1.7715 16.0 172.9 .002950 .38
3.1346 .7512 45.4 - 23.2 .002968 3.06
3.1500 .6060 44.0 18.4 .002893 2.80
3.1926 .0000 91.4 .0 .0o2893 12.09
3.4443 1.9806 21.5 146.3 .003120 .72
3.4385 1.8180 6.3 161.6 .Ou3056 .06
3.4250 .6970 16.0 - 29.7 .003028 .39
3.4288 .5557 32.4 - 10.6 .002957 1.55
3.4288 .0000 37.8 .0 .002957 2.11
3.7657 2.0019 20.3 78.7 .003120 .64
3.7289 1.8567 13.3 63.4 .003056 .27
3.6960 .6776 57.2 - 69.7 .003028 4.96
3.6941 .5460 '8.1 - 51.7 .002957 3.42"3.6941 .0000 37.8 .0 .002957 2.11
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Table D-VMrI. Rear Smokce Grid Calculations - 1/2 Inch F.otrance

with DBafle Spaced 1 Inch Continued)

Mode! 33-B. Shot 314

lIKE x Y U THETA CENSITY 0

HICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT L8ISQFT

1063.00 2.6972 1.9473 21.6 169.7 .003138 .73

-Z.7171 1.7185 39.9 -166.0 .002972 2.36

2.8961 .8334 19.9 60.9 .002842 .56

2.9279 *6425 30.6 34.7 READINGS INVALID
NO READING
3.0214 1.9552 17.3 173.7 .002980 .46

3.0373 1.7583 26.9 -149.7 *002988 1.08

3.1765 .7280 27.4 8.1 .003307 1.24

3.1944 .5808 35.6 - 22.4 .003101 1.96

3.2183 .0000 31.0 .0 .043101 1.49

3.4590 1.9831 6.1 - 18.4 002914 .OS

3.4570 1.8140 13.5 180.0 .002999 *27

3.4351 .6942 26.3 - 36.0 .003056 L.06

3.4510 .5569 20.9 - 33.7 .002941 .64

3.4510 .0000 21.3 .0 .0U2941 .67

3.7852 2.0090 19.1 -114.0 .002914 .53

3.7414 1.8478 31.3 -111.8 .002999 1.46
3.7176 .6484 26.0 - 48.0 .003056 1.04

3.72135 .5211 35.7 - 49.4 .002941 1.87

3.7235 .0000 .0 .0 .002941 .00

1104.70 2.6641 1.9535 10.7 158.2 .002832 .16

2.6776 1.7135 37.0 143.7 .002892 1.98

2.8712 .842' 57.9 105.9 .002702 4.53

2.9177 .6525 58.5 80.2 .002716 4.65

2.9835 .0000 READINGS INVALID
3.0087 1.9652 6.3 -161.6 .003009 .06
3.0145 1.7580 15.5 129.8 .002940 .35
3.1617 .7551 76.2 97.5 .002955 8.57

3.1830 .S924 48.4 70.8 .003110 3.64

3.2236 .0000 READINGS INVALID
3.4501 1.9787 4.0 89.9 .003058 .02
3.4250 1.8180 18.9 -161.6 .003058 .54

3.4463 .6815 47.1 62.4 .002978 3.31

3.4463 .5440 31.4 55.3 .003154 1.56
3.4501 .0000 35.8 .0 .003154 2.02
3.7580 1.9845 11.6 121.0 .003058 .21
3.717) 1.8277 13.3 -153.4 .003058 .27
3.71I3 .6583 64.1 97.1 .002978 6.12

3.7173 .5189 55.8 94.1 .003154 4.91
3.6941 .0000 7.9 180.0 .003154 .10
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9 Table D-VLU. Rear Smnoke GrLd Caculatifons - 1/2 .Uch Entrance
with Baffle Spaced 1 Inch (Continued)

Model 33-B, Shot 314

TIME X y U THETA CENSITY 0MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT L5/SQFT

1146.40 2.6872 1.9513 42.6 177.4 .003287 2.98
2.6872 1.7404 53.8 149.7 .002996 4.33
Z.8802 .8891 109.0 117,S .002665 15.84
2.9378 .7001 9?.0 106.9 READINGS INVALID
NO READING
3.0154 1.9533 30.6 161.6 .003037 1.42
3.0273 1.7703 38.4 130.9 .003059 2.26
3.1666 .8036 73.2 102.2 .002731 7.323.2103 .6266 63.9 91.7 READINGS INVALID
NO READING
3.4590 1.987. 13.0 153.4 .002723 .23
3.4391 1.8081 14.0 146.3 .003299 -32
3.'570 .7360 75.5 87.1 .003067 8.75
3.4689 .5828 61.5 77.3 .003109 5.8e3.4868 .0000 13.5 *0 .003109 .29
3.7792 2.0189 27.7 65.2 .042723 1.04
3.7295 1.8419 12.2 71.6 .003299 .25
3.7096 .7121 69.8 86.8 .003067 7.46
3.7195 .5768 79.7 0'.4 .003109 9.873:7156 .0000 21.3 .0 .003109 .70

1188.10 2.6215 1.9555 73.6 176.9 ,002990 8.11
2.63.2 1.7406 69.1 161.6 .002812 6.792.8209 .9390 137.2 12S.5 .002439 22.95
2.8906 .74.5 99.8 135.8 .002408 31.99
2.9971 .0000 READINGS INVALID
2.9797 1.9748 64.1 172.9 .003075 6.32
2.9894 1.7870 54.7 160.9 .002967 4.41
3.1462 .8267 90.5 109.2 .002613 10.703.1810 .6563 94.9 109.6 .002616 11.78
3.2178 .0000 READINGS INVALID
3.4385 1.9845 13.9 90.0 .002794 .27
3.4134 1.8258 39.8 92.q .003148 2.49
3.4501 .7570 5U.1 76.5 .002957 3.86
3.4598 .6041 56.9 65.2 .002780 4.503.4637 .0000 READINGS INVALID
3.7696 2.0097 5.6 - 45.0 .0u2794 .04
3.7212 1.8393 27.9 94,1 .003148 1.22
3.7173 .7280 65.0 .66.6 .002957 .6.24
3.T251 .5983 74.8 79.3- .002780 7.79
3.7154 .0000 19.9 .0 .002780 .55
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Table D-VL. Rear Smoke Grid alculaion - 1/2 Inch Entrance
with Bafle Spaced 1 Inch (Cautinued)

Model 33-B, Shot 314

TINe x Y U THETA DENSITY Q
HICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT L8/SQFT

1229.80 2.6136 1.9552 T2.0 -173.8 .003406 8.83
2.6216 1.1623 68.0 175.1 .002967 8.65
2.7946 .9965 90.3 139.0 .002063 8.61
2.8662 T7698 84.3 126.6 READINGS INVALID
NO READING
2.9518 L.9612 68.4 -171.9 .002968 6.94
2.9756 1.7882 (.6.5 171.6 .002820 6.23
3.1367 ,8891 61.6 112.3 *002422 8.05
3*1785 .7161 83.8 108.9 READINGS INVALID
NO READING
3.4590 2.0010 33.4 170.0 .003210 1.79
3.4371 .18478 29.5 148.4 .003278 1.43
3.4689 .7857 41.0 81.9 .003206 2.70
3.4928 .6345 45.5 7T.7 READINGS INVALID
NO READING
3.7832 2.0149 41.4 -169.2 .003210 2.74
3.7273 1.8697 28.8 137.7 .003278 1.36
3.7355 .7718 29.3 97.6 .003206 1.37
3.7335 .6504 25.1 90.0 READINGS INVALID
3.7355 .0000 9.7 .0 READINGS INVALID

1271.50 2.5499 1.9477 69.6 178.4 .003223 7.80
2.5634 1.7464 55.8 175.9 .002902 4.52
2.7570 1.0029 81.9 140.9 .002275 7.64
2.86403 .8093 124.8 120.7 .002134 16.61
3.0339 .0000 READINGS INVALID
2.9119 1.9652 39.0 165.3 .003088 2.35
2.9235 1.7967 43.4 164.1 .002825 Z.66
3.1152 .9022 56.3 132.1 .002426 3.84
3.1539 .,7357 27.0 126.0 .002233 .82
3.2469 .0000 READINGS INVALID
3.4056 1.9903 41.9 -174.6 .003143 2.76
3.3882 1.h412 38.4 158.7 .003235 2.38
3.4560 .7977 27.8 90.0 .003091 1.20
3.4695 .6486 32.0 60.3 .002810 1.44
3.4966 .0000 READINGS INVALID
3.7289 2.0019 20.7 163.3 .003145 .68
3.6999 1.8587 10.7 -158.2 .003235 .19
3.7135 .7570 4.0 - 89.9 .003091 .02-
3.7251 .6234 22.0 - 5.2 .002610 .68
3.7231 .0000 6.0 180.0 .002810 .05
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Table D-VIIL Rear Smoke Grid Calculationse - lZ Inch Entrance
with Baffle Spaced I Inch (Continued)

Model 33-B, Shot 314

TIME X Y U THETA CENSITY 0NICROSEC INCHES [NCHFS FTISEC DEGREES SLUGSICUFT LBISOFT

1313.20 2.5440 1.9572 52.6 162.9 .003219 4.462.5659 1.7663 54.6 157.1 .002944 4.39
ZT.310 1.0482 93.4 146.0 .002180 9.502.8026 .8772 119.4 139.6 READINGS INVALID
NO READING READINGS INVALID2.9140 1.9712 25.1 180.0 .003153 1.00
2.9339 1.0001 31.0 -176.4 .002741 1.323.0990 .9309 65.4 131.3 *002112 4.38
:61626 .7379 54.8 132.1 READINGS INVALIDNO READING READINGS INVALID
3.4172 1.9970 13.7 -171.9 .003041 .283.4013 1.8618 4.3 - 63.4 .003162 .03
3.4689 .8135 38.9 84.3 .003277 2.483.50e? .6624 33.8 31.0 READINGS INVALID
NO READING
3.7633 2.0209 11.3 59.0 .903041 .193.7176 1.8657 4.3 26.6 .003162 .033.7355 .7678 20.6 41.2 .003277 .693.7553 .6484 33.1 69.4 READINGS INVALID3.7295 .0000 36.8 .0 READINGS INVALID1354.90 2.4995 1.9632 28.2 140.7 .003082 1.232.5131 1.7677 43.6 149.9 .002856 2.722.6796 1.0552 86.8 164.1 .002126 8.012.7493 .8867 57.8 139.2 READINGS INVALID
NO READING READINGS INVALID
2.8867 1.9652 46.4 149.0 .002909 3.132.8925 1.7948 55.2 149.7 .002703 4.12
3,0726 .9506 103.1 115.1 .001942 10.33
3.1171 .7764 116.3 114.8 READINGS INVALID
NO READING READINGS INVALID3.3921 1.9884 32.9 115.0 .002947 1.593.3901 1.8374 29.5 132.3 .003248 1.42
3.45q9 .8364 74.0 83.8 .003127 8.553.4985 .6660 65.1 77.7 .002856 6.05
3.5411 .0000 READINGS INVALID
3.7348 2.0116 19.9 126.9 .002947 .583.7038 1.8606 32.1 111.8 .003248 1.67
3.7289 .7706 68.3 81.6 .003127 7.293.736? .6544 s5.8 85.6 .002856 3.84
3.7619 .0000 31.8 .0 .002856 1.44
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Table D-VIU Reax Smoke Grid Calculations - 112 Inch Entrance .

with Baffle Spaced 1 Inch (Continued)

Model 33-3, Shot 314

TINE X Y U THETA DENSITY 0
KICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT L8/SQFT

1396.60 2.5221 1.9751 63.0 -162.1 .003431 6.81
2.5261 1.7682 74.8 -169.6 .002891 8.08
2.6474 1.0721 91.3 158.9 .002125 8.85
2.75S8 .9150 69.2 153.4 READINGS INVALID
NO READING READINGS INVALID
2.8742 1.9950 44.9 172.6 .002961 2.98
2.8861 1.8279 27.2 175.9 .002679 .9)
3.0552 1.0244 116.1 126.9 .001866 12.57
3.1129 .8454 90.8 116.6 READINGS INVALID
NO READING READINGS INVALID
3.4033 2,0269 17.8 130.6 .003055 .49
3.3814 1.8836 43.9 131.4 .003250 3.13
3.4769 .8871 62.8 56.3 .003054 6.02
3.5226 .?260 60.7 52.8 READINGS INVALID
NO READING
3.7514 2.0368 7.? -89.9 .003055 .09
3.7056 1.8956 21.6 116.6 .003250 .16
3.7454 08354 57.7 76.4 .003054 5.09
3.7593 .7001 45.0 64.5 READINGS INVALID
3.7613 .0000 READINGS INVALID

1438.30 2.4395 1.9439 72.9 -169.0 .002857 7.59
2.4395 1.7541 78.7 -169.8 .002837 8.80
2.5944 1.0881 112.8 165.7 .001882 11.9?
2.6873 .9177 140.7 156.7 READINGS.INVALID
NO READING READINGS INVALID
2.8422 1.9710 48.1 -172.9 .002964 3.42
2.8654 107967 50.7 16987 .002581 3.31
3.0029 1.0436 106.2 128.2 .001551 8.14
3.0765 .8577 95.2 118.7 READINGS INVALID
NO READING READINGS INVALID
3.3804 2.0019 23.9 131.6 .003313 .95
3.3611 1.8703 33.? 135.0 .003364 1.91
3.4947 .8887 75.0 58.0 .003190 8.97
3.5353 .7144" T7.3 64.1 READINGS INVALID
3.5915 .0000 READINGS INVALID
3.7348 2.0039 21.5 123.7 .003313 .77
3.6941 1.8800 26.1 98.7 .003364 1.15
3.7425 .8267 57.4 76.0 .003190 5.25
3.7561 .6951 63.2 77.3 READINGS INVALID
NO READING READINGS INVALID
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Table D-VIII. Rear Smoke Grid Calculation - 1/2 Inch Entrance
with 3Bafno Spaced 1 Inch (Continued)

Model 33-B, Shot 314

TIME x Y U THETA DENSITY a
MICROSEC INCHES INCHES FT/SEC DEGREES SLU4S/CUFT LB/SQFT

1480.00 2.4505 1.0612 80.8 16-.0 ,003351 10094
2.4505 1.7742 76v7 169.8" .002814 8.27
2.5380 1,1000 141.2 -179e2 6001871 18*66
2.6295 *9707 162.4 167.6 READINGS INVALID
NO RZAOING READINGS INVALID
2.8265 1.9891 62.0 176.4 e003032 5.83
2.8364 1.8379 83.9 157.5 e002508 9.24
2,9896' 1.1079 99.7 145.4 ,001565 7.63
3,0671 .9289 9909 137.4 READINGS INVALID
NO READING. READINGS INVALID
3U3574 2.0448 40.4 163.3 *003105 2.53
303575 1.9075 49,3 154.4 .003412 4.15
3&5167 .9508 116.1 100.6 *003527 2397?
3w5564 .7956 127,7 88.3 READINGS INVALID
NO READING READINGS INVALID
3.7394 2.0547 32.9 118.1 .003105 1.68
3.7016 109214 42.6 92.6 e0U341Z 3.10
3.7593 08911 106e2 79.5 s003527 19.90
3,7732 .76L8 94.5 79e4 RZADINGS INVALID
40 READIPVG READINGS INVALID

1521.70 203601 1.9593 105.3 -176.8 3O03045 :6.95
2v36'j 1.7677 105.4 17809 .002636 14.63
2.4T30 1.0862 146.2 -148.9 ,001742 18.63
2.o286 .9526 172.9 -160&5 READINGS INVALID
M0 READING READINGS INVALID
2.7803 1.9748 63.5 178.6 *003239 11.29
2*7861 1.8296 99.5 -177.7 .002506 12.39
2.9216 1,0997 119.3 17801 ,001415 L0.07
3.0029 .9255 141.5 15600 READINGS INVALID
NO READING READINGS INVALID
3.3417 2.0136 53.0 -167.0 .003363 4.73
3.3166 1,6916 65.9 -174.8 O'0U3183 6090
3.4734 1.0029 116.5 126.7 .002971 20.15
3*5392 .8422 40.5 101.3 READINGS INVALID
NO READING READINGS INVALID
3.7193 2.0329 21,9 180.0 s013363 .80
3U6922 le9226 32l 111.8 .003183 1,64
3.7619 .9313 82.5 105.4 ,002971 10.10
3&7735 .7880 49e7 90.0 READINGS INVALID
NO READING READINGS INVALID
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Table D-IX. Front Smoke Grid CalcuLations Near 1/2 Inch
Entryway.

Model 31, Shot 306

TIME X Y U THET& DENSITY Q
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGSICUFT LBISOFT

91000 1.0464 1.*457 806 -153.4 .002323 .09
1*0564 1.1583 T.O - 56.3 .002352 .06
100265 .7608 25.1 - 67U4 .002338 073
69905 ,3914 1606 - 35.5 o002244 031
,9426 00000 700 - 33.7 e002244 .0s

* 1.4319 1.5537 707 89*9 *002200 o07
1.4159 1.1303 31.4 -132.5 .002312 1.14
103099 .7728 20.1 -106.7 .002281 .4b
1.3600 .3834 1705 17307 .00235? .36
1,3420 00000 'J8 180.0 .00235? 904
1.7454 165457 6.1 -108.4 o002384 .04
1*7733 1.1023 11.7 99.5 .002383 .16
1.7753 .7369 14.0 -105.9 *002307 .23
1.7314 e3774 7.0 -146. 3 .002255 .05
1*7254 .10000 707 00 *002255 .07

.201288 1.5676 7.0 S6.3 .002384 e06
2*1368 1.0684 1604 - 45o0 .002383 e32
2.1168 .7089 13.6 6109 e002307 e21
2,11881 4054 1708 -13904 *002255 03b
2.0969 .0000 170T 180.0 .002255 .34

L3Z,95 1.0189 1o5449 7.2 146e3 .002300 .06
1.0228 1.1509 8*2 1166.0 002425 .08
1.0053 .7705 23.1 31.0 .OOZSTO .69
.9588 o3862 40e2 - 2002 *002326 1.0s
.9374 00000 13.9 .0 .o002326 .22

1.4032 1.5488 27.0 162.9 .002190 *80
1.3663 1o1063 6.3 100.4 0002161 .04
1.3527 .7414 8.4 135.0 ,002b04 o09
1.3178 93920 10.1 101.3 .002241 .11
1.3178 .0000 7.9 180.0 .002241 .07
1.7021 1.5410 32.8 155.0 e002402 l.29
1.7390 1.1140 4*4 1S3.4 &002190 .02
1.7331 e7142 24.0 -155.6 .002508 .72
1.7079 e3920 0*2 -166.0" .002294 008
1.6982 00000 2.0 130.0 .002294 .00.
200941 15546 14.4 -105.9 .002402 025
2.1019 1.0539 16.4 - 76.0 .002190 e29
2.0980 e6870" 5s6 -135.0 .002508 .04
200805 .4056 1604 -166.0 .002294 .31
2.0573 .0000 2.0 180.0 o002294 000
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t Table D-IX. Front Soke Grd Calculation3  Near I/2-lnchEnt-•YW& (Continued)•

Mo4ol 31, Shot 306

TIME X y U THrTA DENSITY 0MICRO6C INCHES INCHES FT/SEC DEGREES SLUSICUFT LU/SOFT

174.90 t.0404 1.5497 24.7 38.1 .002357 .72
t.0464 1.1603 54.0 55.2 .002456 3.581.0464 .7928 83.2 44.1 .002503 d.66L.0285 .3774 206.7 14.0 .002462 52.53.9566 .0000 READINGS INVALID
t.4059 1.5617 5.5 -135.0 .0j2191 .031.4139 1.1363 46.0 33.0 .062321 2.45L.3839 .7788 63.1 31.3 *00Z383 4.75
1.3580 .3934 93.2 7.1 .0u2331 10.13t.3340 .0000 92.5 *0 .002331 9.981.7154 t.5597 13.9 - 14.0 .002259 .291.7693 1.1043 7.7 .0 .002290 .071.7534 .7269 31.1 60.; *0u2305 1.11Z.1234 .3754 27.0 .0 .002294 .841.7234 .0000 32.8 .0 .002294 1.232.1248 1.5537 3.9 - 89.9 .00225d .022.1408 1.0524 6.1 - 71.6 .002290 .042.1148 .7049 7.0 146.3 .002305 .06
2.1028 .4014 13.5 - 90.0 .002294 .222.0949 .0000 11.6' .0 .0U2u94 .1,216b.4 1.0383 1.5604 30.3 58.4 .002539 1.1b1.0539 1.1955 106.0 72.6 .002509 14.101.0655 .8287 18t.s 50.8 ,003019 4'.911.1606 .4367 273.5 24.0 REAUI;GS INVALID
40 READING
1.3993 1.5449 32.0 21.A .002320 1.191.4051 1.1315 71.8 55.1 .0u2499 7.96
1.407I .7744 131.3 25.0 .0u2709 23.37L.411O .4037 183.3 13.1 .0u2640 44.361.1110 .0000 20Z.3 .0 .002640 57.26
1.7176 L.5371 21.1 48.8 .Ou2478 .551.7467 1.1140 22.6 37.9 .002388 .611.7467 .7414 76.6 10.4 ,002496 7.331.7351 .3920 127.5 21.0 .002497 20.28
1.7312 .0000 READINGS INVALID
2.0941 1.5507 6.3 161.6 .002478 .052.1038 L.0400 2.8 45.0 .0023d8 .01
2.0922 .6909 39.9 5.7 .002496 1.982.0805 .3920 53.6 2.1 .002497 3.592.0689 .0000 71.4 .0 .0u2497 6.37
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Trble 0-IX. p'ont Soke Gr'd-Calc'la&t.t3 * Near 1/2,dnch.
EntrrayA CC lnmed)

INodel 31, Sbot 306

TIME x Y U 1IETVA DENSITY Q
HICROSEC INCHES INCHES FT/SEC DEGC-FS SLUGS/CUFT La/SOFT

258.80 1.0564 1.5756 98.3 91.1 W0o2715 13.13

1.0804 1.2621 READINGS INVALID
1.1623 .9346 258.7 64.4 .002769 92.64

1.2801 .4893 278.8 38.0 .002756 107.11

1.2761 .0000 READINGS INVALID
1.4358 1.5736 119.0 63.0 .002517 17.81

1.4598 1.2022 164.7 55.G .002643 35.86

1.5037 .834? 203.2 43.1 .002898 59.84

1.5377 .4353 239.8 24.? READINGS INVALID

1.5437 .0000 250.6 .0 READINGS INVALID
1.7294 1.5756 82.2 50.7 .0U2372 8.01

1.7873 1.1183 123.8 37.4 .002612 19.24
1.8293 .7409 166.6 Z3.9 .002805 M8.90

1.8432 .4214 200.7 16.2 READINGS INVALID
NO READING
2.1188 1.5557 50.1 27.6 .002372 2.98

2.1428 1.0544 105.2 28.4 .002512 13.91

2.1548 .7089 132.3 18.7 .002805 24.54

2.1568 .4034 139.1 10.4 READINGS INVALID
2.1667 .0000 154.2 .0 READINGS INVALID

300.75 1.0364 1.6594 192.6 78.1 READINGS INVALID
40 READING
1.1781 1.0636 261.7 76.0 .002639 97.23

1.3819 .6094 318.0 40.4 .00243? 123.23
1.4129 .0000 293.6 .0 .002437 105.03

1.4537 1.6516 182.1 66.2 .002502 41.47

1.5002 1.2673 192.1 54.7 .002561 47.23
1.5565 .9141 230.1 46.4 .002707 71.65

1.6303 .5046 279.3 30.8 .002453 95.65

1.6633 .0000 259.8 .0 .002453 82.80
1,7700 1.6012 148.1 51.0 .002700 29.60
1.8457 1.1897 204.8 45.8 .002525 52.94

1.9020 .8093 230.1 35.9 .002745 72.69
1.9292 .4463 231.5 19.5 .002731 73.17

1.9466 .0000 READINGS INVALID
2.1407 1.5701 155.8 47.6 .O02TOO 32.78

2.1970 1.0985 175.0 38.6 .002525 38.67

2.2183 .7336 181.0 26.0 .002745 44.95

2.2183 .4173 193.8 22.9 .002731 51.27

2.2242 .0000 170.6 .0 .002731 39.73
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* ~Table DUX, Front waM Grid Calculations -Near l/2.Zncb
Entxywa Wconttzozd1

Model 31, Shot 306

TIME X Y U THETA DENSITY fj
MICROSEC INCHES INCHES FT/SEC DEGREES SLUtS/CUFT LB/SOFT

342.70 1.0964 1.7654 160.5 74.0 .0u2442 31.44
1.1383 1.4538 REAUINGS INVALID
1.2262 1.1902 220.? 75.4 .002627 03.97
1.5237 .6970 289.8 40.? .Du2l73 51.26
1.5716 .0000 306.5 .0 .002173 102.09
1.5097 1.7414 144.9 64.8 .002466 25.87
1.5716 1.3600 178.6 55.1 .002524 4U.26
1.6635 1.0025 217.1 41.2 .002726 64.22
1.7793 .5791 267.2 26.6 O0U2312 82.57
1.8053 .0000 250.6 .0 .0u2312 72.60
1.8233 1.6915 152.7 65.4 .002466 28.74
1.9311 1.266L 17$.? 47.2 .0u2579 41.17
2.0170 .8761 197.4 26.1 .002a80 56.13
2.0629 .4993 223.8 22.8 .002508 62.79
2.0669 .0000 202.4 .0 .002508 51.38
2.2247 1.6715 163.9 49.8 .0U2466 13.13
2.2806 1.1643 180.2 34.5 .002579 41.87
2.3185 .788b L90.5 27.1 .002880 52.27
2.33&65 .4193 212.4 23.5 .002508 56.5o
2.3385 .0000 210.1 .0 .002508 55.36

384.65 1.0810 1.8147 151.6 79.0 .002397 29.02
1.1134 1.5158 154.8 87.d .002615 31.34
1.2324 1.2790 186.5 81.4 .0u2763 48.07
1.6031 .7996 266.6 53.5 .0u2125 75.53
1.7215 .0000 READINGS INVALID
1.5158 1.7836 15L.• 77.5 .002516 28.99
1.6031 1.4148 LB.L 64.6 .002446 39.68
1.7021 1.0771 220.6 52.3 .002bO6 6u.27
1.8709 .6249 236.1 32.0 .002351 b,.52
1.9156 .0000 READINGS INVALID
1.8341 L.7409 146.0 53.3 .0u2447 2e.0P
1.9680 1.3217 179.7 47.T .002340 37.74
2.0805 .8967 195.8 39.7 .002872 55.01
2.1368 .5357 207.7 24.9 .002293 49.45
2.1504 .0000 208.3 .0 .002293 49.74
2.2494 1.6943 154.4 47.1 .002447 29.1,
2.3464 1.2014 178.9 36.0 40u2340 37.46
2.3891 .8210 183.0 29.9 .0('2672 48.11
2.4144 .502? 183.9 16.3 .002293 38.79
2.43b7 .00C 190.4 .0 .002293 41.58
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Table DU, Nemt Spke Grid Calclatioms - Nea 1/2.InCh-

EntrfW* T0=1=0-

Mcdel 31, Shot 306

TIME X Y U THETA DENSITY Q

MICROSEC INCHES 1NCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

426.60 1.1263 1.9191 171.8 86.8 .002279 33.64

1.1443 1.6096 143.7 96.9 .002346 24.22

1.2541 1.3759 161.9 105.4 .002468 40.85
1.6835 .912b 250.0 70.2 READINGS INVALID
NO READING READINGS INVALID
1.5557 1.8872 157.3 78.7 *002372 29.34
1.6495 1.5237 180.1 84.5 .002518 40.84
1.7993 1.1782 203.5 62.9 .002644 54.72

1.9810 .7049 211.3 45.4 READINGS INVALID
NO PEADING
1.9111 1.8093 158.9 54.4 .002409 30.40

2.0529 1.3999 177.6 64.3 .002471 38.97
2.1687 1.0025 205.4 57.7 .002890 56.73
2.2526 .5871 181.1 27.9 .002331 38.21

2.2766 .0000 192.8 .0 .002331 43.30
2.3305 1.7853 135.8 59.4 .002409 22.21
2.4264 1.2701 132.6 40.9 .002471 21.71

2.4783 .8807 I52.6 26.2 .002690 31e3Z

2.5142 .5312 READINGS INVALID
2.5302 .0000 READINGS INVALID

468.55 1.0907 1.9874 107.6 95.3 .062213 12.81

1.1160 1.6S94 111.7 96.1 .00232i 14.52
1.1839 1.4556 139.3 110.0 .02579 25.02

1.6885 1.0364 256.4 75.2 READINGS INVALID
NO READING READINGS INVALID
1.5466 1.9389 109.3 74.2 .002305 13.76
1.6206 1.5953 133.0 87.4 .002408 21.31
1.7952 1.2596 185,6 79.5 .002526 43.49

2.0204 .7763 Z1O.4 45.8 .002123 47.00

2.1465 .0000 READINGS INVALID
1.9272 1.8709 130.2 82.1 .002523 21.37
2.0456 1.4828 159.9 66.6 .002383 30.46
2.1912 1.0713 150.6 40.2 READINGS INVALID

2.2979 .6211 148.7 43.9 READINGS. INVALID
2.3445 .0000 119.0 .0 READINGS INVALID

2.3270 1.8069 109.4 67.6 .002523 15.10
2.4474 '1.2887 110.2 59.7 .002383 14.47

2.5269 .2889 120.8 47.7 READINGS INVALID
NO READING
NO READING
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-t Table D-IX. Front Smoke Grid Calculations - Near 1/2-Inch

Entryway (Continued)

Model 31, Shot 306

TIME X Y U THETA DENSITY 0NICROSEC INCHES I1CHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

510.5U 1.1163 2.0270 92.6 92.4 .002235 9.58
1.1321 1.7214 99.2 97.8 .0k23*3 11.59
1.2062 1.507? 86.6 101.6 .0u2166 8.121.7494 1.1623 220.1 93.0 READINGS INVALID
NO READING READINGS INVALID
1.5856 1.9930 91.1 96.1 .002356 9.78
1.6555 1.6575 126.7 76.a .0U2266 18.19
1.8333 1.3620 157.1 83.7 .002790 34.43
2.1288 .8567 194.7 68.6 REAOINGS INVALID
40 READING
1.9291 1.9391 L49.2 115.2. .0U2509 21.922.1168 1.5477 138.8 91.6 .002639 25.43
2.2846 1.1003 126.6 72.1 .002941 23.19
2.3605 .6910 151.1 60.7 0u2082 23.78
2.3964 .0000 106.0 .0 .002012 11.70
2.3724 1.8872 134.7 99.1 .002509 22.762.4823 1.3660 156.6 94.2 .0u2639 32.34
2.5602 .9705 139.3 85.2 .002941 2d.522.6121 .6071 REAUINGS INVALID
2.6440 .0000 READINGS INVALID

552.45 1.0869 2,0805 18.3 167.5 .0u2264 .38
1.1024 1.7584 46.8 162.3 .002148 2.25
1.1664 1.5410 READINGS INVALID1.6769 1.2576 258.5 131.9 READINGS INVALID
40 READING READINGS INVALID
1.5371 2.0301 77.5 129.8 .002756 8.211.6497 1.7196 116.1 110.0 .002592 17.46
1.812? 1.4168 118.6 107.5 .002926 20.57
2.0922 .9588 226.7 98.6 .001902 48.86
2.2843 .0000 REAUINGS INVALID
1.8632 2.0068 112.8 129.3 .002540 16.152.0417 1.6225 121.1 121.6 .002462 18.05
2.2300 1.1917 182.0 106.5 .002866 47,482.3736 .7530 138.4 64.5 .002149 20.58
2.4512 .0000 150.7 .0 .0U2149 24.41
2.3057 1.9408 137.7 126.2 0u2540 24.07
2.435? 1.4459 151.1 103.7 .002462 28.09
2.5386 1.0286 113.7 84.0 .002866 18.522.6123 .6482 99.2 73.7 .002149 10.57
2.6667 .0000 43.6 .0 u002149 2.05
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Table D-IX. Pront Smoke Grid Calculations - Near 1/2-Inch
Entryvay (Continued)

Model 31, Shot 306

TIME X Y U THET4 DENSITY Q
MICROSEC INCHES I4CHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

594.40 1.0984 2.0310 79.7 -147.8 .002487 7.90
1.0884 1.7354 88.4 -159.6 READINGS INVALID
NO READING
1.5756 1.3560 READINGS INVALID
NO READING READINGS INVALID
1.5357 2.0529 80.0 164.6 *.00764 8.84
1.6156 1.7673 150.0 159.7 *00266t 29.95
1.7973 1.4758 234.8 142.0 .003073 84.74
2.0949 1.0824 236.0 107.1 READINGS INVALID
NO READING READINGS INVALID
1.8572 2.0270 78.8 158.5 .002568 7.96
2.0529 1.6515 101.5 128.8 .002501 12.87
2.2327 1.2761 175.3 104.6 .002852 43.84
2.4204 .8168 174.0 74.6 .002542 38.47
2.5482 .0000 140.7- .0 .002542 25.17
2.2906 1.9990 98.2 136.6 .002560 12.38
2.4463 1.5137 113.1 103.8 .002501 16.01
2.5721 1.0844 154.4 87.1 .002852 34.00
2.6400 .7029 142.6 71.1 .002542 25.a6
2.6880 .0000 READINGS INVALID

636.35 1.0189 2.0378 54.0 162.9 .002545 3.71
1.0189 1.7273 81-4 -145.9 .002592 8.59
1.0131 1.5080 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS I1VALID
1.4595 2.0514 85.5 176.0 .002719 9.94
1.5080 1.7720 138.9 -178.4 0U2611 25.19
1.6264 1.5623 246.6 153.2 .002657 80.79
2.C223 1.1858 293.2 123.7 READINGS INVALID
NO READING READINGS INVALID
1.7894 2.0359 45.3 151.2 .002683 2.75
1.9777 1.7021 137.6 137.3 .002707 25.61
2.1853 1.3624 176.9 107.6 .002837 44.39
2.4?02 .9219 197.3 77.2 READINGS INVALID

2.5929 .0000 READINGS INVALUD
2.2339 2.0087 60.7 128.4 .002683 '.94
2.4085 1.5565 104.8 108.8 .002707 14.85
2.5463 1.1639 154.9 99.6 .002837 34.03
2.6589 .7841 161.9 59.0 READINGS INVALID
NO READING
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Talble D-IX. Front Smoke Grid Calc±ulations - Near 1/2-Inch
Entryway (Contbusod'

Model 31, Shot 306.

TIME X Y U THETA DENSITY C
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUF7 LX/SOFT

678.30 1.0464 2.0469 22.0 . -164.7 .002502 .60
1.0205 1.6895 88.8 -124.4 .002977 11.73
1.0404 1.4638 169.7 -105.1 READINGS INVALID
NO READING REAUINGS INVALIU
NO READING READINGS INVALID
1.4498 2.0589 59.4 -166.9 OYu2555 4.50
1.4758 1.7634 84.0 -170.8 .002706 9.54
1.5756 1.5876 96.4 180.0 .0U2625 12.19
1.9311 1.3280 READINGS INVALID
NO ;EADING READINGS INVALID
1.8173 2.0489 38.6 177.1 .0026q9 2.01
1.9511 1.7454 81.1 154.1 .002802 9.20.
2.17R7 1.4455 150.8 128.8 .003222 36.65
2.4643 1.0105 160.4 85.9 READINGS INVALID
NO READING READINGS INVALID
2.2526 2.0469 41.2 169.2 .002699 2.29
2.4124 1.6136 78.0 130.0 .002802 8.52
2.5462 1.2381 91.6 98.5 .003222 13.52
2.7239 .8427 133.1 55.6 READINGS INVALID
2.8278 .0000 READINGS INVALID

720.25. .9976 2.0320 07.5 -147.0 .002483 9.50
.9685 1.6536 111.7 -123.4 .002284 14.24
.9685 1.3430 241.5 -114.2 READINGS INVALID

NO READING READIGS INVALID
NO READING READIGS INVALID
1.4013 2.0378 78.0 -172.7 .002680 8.15
1.4246 1.7584 93.6 -158.9 .002827 12.38
1.5294 1.5623 114.4 -14663 READINGS INVALID
NO READING
NO READING READINGS INVALID
1.7506 2.0378 80.5 170.1 .002877 9.33
1.9039 1.7370 73.4 -178.5 .002925 7.68
2.0902 1.4808 96.7 151.9 .003055 14.29
2.4318 1.0830 206.2 120.0 READINGS INVALID
NO READING READINGS INVALID
2.1931 2.0165 60.0 -161.0 .002877 5.33
2.3561 1.6167 74.3 145.9 .002925 8.07
2.5328 1.2751 85.4 87.3 .003055 11.14
2.7346 .8947 95.7 40.0 READINGS INVALID
2.9015 .0000 READINGS INVALID
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Table e-IX. Ft oe Vr AClUto - Near l/2-lncb

Model 31, Shot 306

TIME X Y U THETA DENSITY 0
NICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LBISOFT

762.20 .9725 1.9990 90.4 -123.7 .002341 9.55
*9586 1.5956 154.4 -105.9 .002192 26.12
.9406 1.2421 198.1 -107.6 READINGS INVALID

NO READING READINGS IIVALID
NO READING READINGS INVALID
1.3719 2.0489 93.4 -158.2 .002322 10.14
1.3879 1.7294 146.2 -138.7 .002498 26.68
1.4798 1.5237 188.4 -149.2 .0U2977 52.86
1.7494 1.3739 REAIJNGS INVALID
NO READING READINGS INVALID
1.7374 2.0629 135.0 179.2 .002766 25.19
1.8772 1.7434 113.7 180.0 .002803 18.13
2.0929 1.4918 62.8 162.1 .002718 5.36
2.3605 1.1902 111.8 91.0 READINGS INVALID
4O READING READINGS INVALID
2.1947 2.0270 50.9 155.4 .002766 3.58
2.3505 1.6555 41.3 142.6 .002803 2.39
2.5502 1.3240 58.8 49.0 .002718 4.69
2.7978 .9046 109.9 52.1 READINGS INVALID
4O READING

804.15" .9471 1.9563 97.2 - 88.8 .002359 11.14
.9258 1.50*1 190.2 - 97.8 .002616 47.31
.9083 1.1528 144.9 - 88.4 .002953 30.98
.9238 1.0170 READINGS INVALID

NO READING REAOINGS INVALID
1.3139 ' 2.0029 95.0 -118.7 .002459 11.09
1.3139 1.6613 136.5 -122.5 .002370 22.07
1.3663 1.4653 189.4 -134.6 .0u2141 38.38
1.5856 1.3275 259.9 -154.2 READINGS INVALID
NO READING READINGS INVALID
1.6148 2.0398 118.8 -165.5 .002358 16.65
1.789f 1.7370 120.8 -165.7 .002615 19.07
2.0301 1.5002 t55.0 176.3 .003301 39.67
2.4299 1.1955 '19.1 137.9 READINGS INVALID
NO READING AEADINGS INVALID
2.1465 2.0378 96.2 171.7 .002358 10.91
2.3251 1.6419 87.5 147.0 .002615. 10.01
2.5716 1.3197 127.2 121.0 .003301 26.71
2.8025 .9820 181.4 84.4 READINGS INVALID
3.0315 .0000 READINGS INVALID
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Table D-IX. Fzont soke Grid Calculations - Near 1/2-Inch
Entryway cContinued)

Model 31, Shot 306

TIME X Y U THETA DENSITY Q
MICRO.EC INCHES I1CHES FT/SEC DEGREES bLUGS/CUFT L8/SQFT

846.10 .9745 L.9011 138.8 - 89.2 .002316 22.31
.9326 1.4059 164.0 - 92.7 .002845 38.27
.9446 1.0964 146.5 - 89.2 READINGS INVALID

NO READING
NO READING READINGS INVALID
1.3260 1.9651 108.1 -101.3 *0u2467 14.42
1.3140 1.6136 133.6 -116,5 0OU2500 22.32
1.3460 1.3879 176.2 -107.8 .002867 44.49
1.5137 1.2601 158.5 -126.6 READINGS INVALID
NO READING READINGS INVALID
1.6216 2.0330 72.6 -107.0 0LU2570 6.77
1.7594 1.7134 121.4 -147.3 .0U2537 1U.69
1.9371 1.5017 227.7 -177.6 .002745 71.13
2.1967 1.33UO 394.5 150.4 READINGS INVALID
NO READING READINGS INVALID
2.0989 2.0409 79.6 173.0 *0u2570 8.15
2.2766 1.7034 115.5 154.3 .002537 16.93
2.4843 1.4338 242.6 t35.0 .002745 80.79
2.8158 1.0864 358.7 112.4 READINGS INVALID
NO REAOING READINGS INVALID

888.05 .9491 1.8166 143.7 - 83.7 .002570 26.54
.9180 1.3392 165.4 - 95.5 .002179 38.00
.9102 1.0053 180.6 - 88.1 .003223 52.56
.9588 .8210 READINGS INVALID

NO READING READINGS INVALID
1.2926 L.8962 .14.2 -107.2 .002604 16.98
1.2b38 1.5410 129.5 -117.3 .002781 23.33
1.3120 1.2965 164.6 -111.9 .003327 45.10
1.4905 1.1994 164.4 -109.7 READINGS INVALID
NO READING READINGS INVALID
1.5934 1.9699 81.0 -111.5 .002455 8.06
1.6866 1.6710 110.0 -146.0 .002798 16.94
1.8011 1.490S 150.6 -167.1 .003934 44.62
2.0844 1.3916 255.5 166.1 READINGS INVALID
NO READING READINGS INVALID
2.0670 2.0475 27.6 120.3 .0U2455 .93
2.2203 1.6924 115.7 149.0 .002798 18.72
2.3988 1.4925 227.5 137.8 .003934 101.81
2.6647 1.3159 482.8 130.2 READINGS INVALID
NO READING READINGS INVALID
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Table D-IX. Front Smoke Grid Calculatons - Near 1/2 Inch
Entryway (Continued)

Model 31, Shot 306

TIME X y U THETA DENSITY Q
MICROSEC INCHES iNCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT
930.00 .9905 1.7574 102.1 -100.9 *002703 14.08.9166 1.2401 147.8 -1OZ. .002902 31.71.9506 .9146 185.3 - 87.0 .003118 530541.0684 .7309 223.3 - 62.8 READINGS INVALIDNO READING READINGS INVALID

1.2921 1.852 95.2 -121.8 .002650 12.021.2541 1.4978 144.0 -117.9 .002651 27.491.0841 1.2341 168.3 -110.1 .003494 49.491.4578 1.1043 194.1 -105.6 READINGS INVALID
NO REAOING READINGS INVALID1.5916 1.9571 7?.1 -147.1 .002599 7.921*6675 1.6515 142.5 -150.0 *002832 28.761.7893 1.467a 122.0 -148.6 *004066 30.251.9471 1.3999 265.9 -170.4 READINGS INVALIDNO READING READINGS INVALID2.0849 2.0649 56.4 172.1 .002599 4.142.176? 1.7634 185.4 152.1 .002832 48.682.3145 1.5876 211.8 148.3 .004066 150.142.5022 1,4518 4T8.O 146.2 READINGS INVALID
NO READING READINGS INVALID971.95 .9296 1.7157 81.7 -119.1 .002631 8.78.8869 1.1936 95.2 - 88.8 .002694 j2.21
.9199 .8190 162.a - 87.9 .002899 38.391.0616 .6211 142.5 - 51.2 READINGS INVALIDNO READING READINGS INVALID

1.2421 1.8147 82.6 -134.0 .002683 9.191.1858 1.4129 149.1 -115.2 .002689 29.871.2538 1.1373 187.1 - 94.9 .003585 62.77
1.4381 1.0112 233.1 - 95.4 READINGS INVALIDNO READING READINGS INVALID
1.5274 1.9272 96.1 -158.2 .002733 12.631.5623 1.5992 178.3 -147.7 .003059 48.631.6963 1.4265 219.5 -145.3 .005076 122.311.8205 1.3469 ZSI.1 -l13.7 READINGS INVALID
NO READING READINGS INVALID2.0107 2.0553 140.9 170.3 .002733 27.122.0553 1.7791 198.1 172.5 .003059 60.002.1659 1.6361. 281.0 162.3 .005076 200.43
2.2649 1.583T 380.6 153.7 READINGS INVALID
NO READING, READINGS INVALID
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Table D-flC Front Smoke Grid Calculations - year, 1/2 Inch
Entryway (C.'ntinued)

Model 31. Shot 306

TIME X Y U THETA DENSITY 0
MICROSEC INCHES INCHES Ft/SEC DEGREES SLUGS/CUFT LB/SGFT

1013.90 .9506 1.6855 77.0 -112.1 .002719 8.05
.9186 1.1443 140.7 - 90.0 .002653 26.26
.9566 .7509 109.9 - 92.0 .003487 21z.O

1.1583 .6191 READINGS INVALID
NO REAMING READINGS INVALID
1.2341 1.7953 79.1 -133.0 o002754 8.62
1.1902 1.3620 139.2 -111.9 .002863 27.76
1.2681 1.0464 190.2 -100.5 .003439 62.18
1.4358 .8707 261.0 - 85.6 READINGS INVALID
NO READING READINGS INVALID
1.5017 1.921t 117.1 -147.1 .002696 18.49
1.b157 1.5557 154.0 -135.5 .003170 37.61
1.6076 1.3420 258.3 -127.7 .003797 126.70
1.7434 1.2501 294.6 -123.8 READINGS INVALID
NO READING REAUINGS INVALID
1.9451 2.0889 142.7 -179.2 *0u2696 27.44
1.9790 1.7893 193.3 -170.8 .003170 59.24
2.0449 1.6735 266.4 -172.5 .003797 134.69
2.1588 1.6276 READINGS INVALID
NO READING READINGS INVALID

1055.85 .9005 1.6439 95.7 -124.0 .002573 11.79
.8869 1.0519 137.0 - 92.5 .002944 27.63
.9161 .7084 READINGS INVALID

NO READING READINGS INVALID
NO READING READINGS INVALID
1.1878 1.7564 86.1 -128.5 .002760 10.23
1.1334 1.2829 146.3 -102.5 .002672 28.59
1.2188 .9491 184.5 - 89.4 .003352 57.04
1.4575 .T',Z 235.2 - 61.3 READINGS INVALID
NO READING 7EADINGS INVALID
1.4284 1.8632 99.2 -143.1 .002870 14.12
1.4517 1.4905 165.1 -118.7 .003050 41.57
1.5371 1.2208 226.0 -100.6 READINGS INVALID
1.6555 1.1004 235.8 -100.2 READINGS INVALID
NO READING READINGS INVALID
1.8671 2.0534 99.2 -178.9 .002b70 14.12
1.8632 1.7487 159.1 -157.3 .003050 38.62
1.9000 1.6012 163.9 -158.7 READINGS INVALID
NO READING
NO READING READINGS INVALID
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Table D-IX. Front Smoke Grid Calculations Near I/2 Inch

EntrYwaY gContLaued)

Model 31. Shot 306

TIME X Y U THETA DENSITY G
HICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

1097.80 .8967 1.6056 67.9 - 96.5 .002401 5.54
* 9126 1.0065 89.4 - 82.6 READINGS INVALID

NO READING
NO READING READINGS INVALID
NO READING READINGS INVALID
1.1802 1.7274 60.5 -127.2 .002577 4.72
1.1584 1.2182 101.4 - 81.3 .002592 13.33
1.2701 .8607 105.3 - 66.3 .003352 18.58
1.5497 .6630 179.9 - 45.9 READINGS INVALID
NO READING READINGS INVALID
1.4219 1.8612 64.2 -147.3 .002527 5.20
1.4358 1.4099 107.1 -113.3 .002741 15.71
1.5657 1.1183 164.0 - 88.0 .003821 51.36
1.7014 1.016S 166.4 - 71.8 READINGS INVALID
NO READING READINGS INVALID
1.8452 2.0869 118.2 155.9 .002527 17.66
1.8313 1.7274 111.2 -171.0 .002741 16.96
1.8912 1.6136 125.5 -169.4 .003821 30.10"1.9471 1.5.77 READINGS INVALID
NO READING READINGS INVALID

1139.75 .8928 1.5759 32.3 - 79.4 .002417 1.26
.8986 .9626 ý1.6 - 87.8 .002771 3.69
.9626 .6152 READINGS INVALID

NO READING READINGS INVALID
NO READING READINGS INVALID
1.1509 1.7079 60.7 -141.6 .002685 4.95
1.1490 1.1820 48.3 - 99.5 .002694 3.14
1.2615 .8520 88.8 - 60.6 .003273 12.91
1.5837 .6191 188.2 - 34.7 READINGS INVALID
NO READING READINGS INVALID
1.3741 1.8282 83.4 -154.7 .002771 9.64
1.4090 1.3916 63.3 -122.2 .002931 5.87
1.5429 1.0558 147.0 - 93.1 .003094 33.43,
1.7079 .9413 197.0 - 71.2 READINGS INVALID
NO READING READINGS INVALID
1.7584 2.1019 IZ.2 164.5 .002771 17.12
1.7525 1.7312 131.3 -175.7 .002931 25.26
1.7758 1.5779 177.8 -144.5 .003094 48.89
1.8748 1.5061 READINGS INVALID
NO READING READINGS INVALID
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Table D-IX. Front Smoke Grid Calchlations - Near 1/2 Xuch

EntrYway (Coniwied)

Mdodel 31, Shot 306

TIME X y U THETA DENSITY
HtCROSEC INCHES INCHES FT/SEC DEGVEES SLUGS/CUFT LB/SOFT

1i4l.O .9026 1.5136 48.2 - 90.0 .002601 3.02
.9146 .9546 16.6 - 54.5 .002666 .37
*9925 .6490 READINGS INVALID
L.2122 .5112 READINGS INVALID
NO RFAUING READINGS INVALID
1.1323 1.6895 82.2 -240.7 .002643 8.93
1.1503 1.1702 60.0 - 84.5 .002480 4.47
1.040 .7828 118.2 -114.1 .0O13'46 23.38
1.7054 .5552 READI1GS INIVALID
NO READING KEADINGS INVALID
1.3460 1.8253 93.8 -L70.5 .002749 12.10
1.4019 1.3560 104.5 -119.9 .002606 14.23
1.5577 .9705 131.6 - 85.0 READINGS INVALID
1.1654 .8288 READINGS INVALID
'O READING READINGS INVALID
1.7174 2.1168 137.2 -176.0 .0U2749 2o.88
1.6995 1.7174 180.3 -L55.4 .002606 42.35
1.7454 1.5097 169.6 -14R.5 READINGS INVALID
4O READING READINGS INVALID
NO READING READINGS INVaLID

LZ23.65 .8928 1.5274 103.4 - 85.6 .002724 14.58
.9082 .949L 56.7 - 53.S REACINGS INVALID

NO READING
NO READING READINGS INVALID
40 READING READINGS INVALIO
1.0869 1.6555 121.8 -102.2 .002765 20.50
1.1548 1.1218 111.4 - 94.1 .U012480 1t.3?
1.2130 .7433 63.7 - 84.8 READINGS INVALID
NO READING kEADINGS INVALID
NO READING READINGS INVALID
1.2809 1.6127 117.1 -tl6.1 .0O2950 20.23
1.3566 1.3003 143.7 -110.2 .013153 )2.56
1.5546 .9238 109.7 - 96.2 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
1.6206 2.0922 157.9 -147.3 .002950 36.78
1.5876 1.6555 1'8.6 -130.9 .003153 50.27
1.6303 1.4886 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
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Table D-X, Rear Smoke Grid Calculations - Near 1/2 Inch
Entryway

Model 31, Shot 308

TIME x y U THETA CENSITY 0
HICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SGFT

231.38 2.6488 1.5343 4.3 -153.4 .002681 .03
2.5632 1.14C3 15.6 - 60.3 .002521 .31
2.5234 .7483 50.4 - 87.8 .002215 2.82
2.4776 .41C0 28.0 - 33.7 .002501 .98
2.4597 .0000 13.6 .0 .002501 .23
2.9095 1.5104 9.7 89.9 READINGS INVALID
2.8756 1.1602 17.9 -102.5 .002173 .35
2.8398 .7124 18.' -108.4 .002082 .35
2.8418 .4697 7.8 .0 .002231 .07
2.8239 .0000 19.4 180.0 .002231 .42
NO READING
3.2776 1.1801 .0 .0 READINGS INVALID
3.2398 .7124 17.3 -153.4 .002224 .33
3.2219 .5055 16.6 -159.4 .002380 .33
3.2000 .0000 9.7 180.0 .002380 .11
NO READING
NO READING
3.5821 .7164 22.1 -105.3 .002224 .54
3.5542 .5672 8.2 135.0 .002380 .08
3.5900 .0000 15.5 180.0 .002380 .29

272.91 2.6705 1.5633 58.2 31.0 .002251 3.81
2.5816 1.1285 85.3 20.6 .002437 8.86
2.5140 .7111 100.1 - 4.6 .002608 13.08
2.4850 .4367 113.6 18.4 .002635 17.02
2.4541 .0000 READINGS INVALID
2.9488 1.5710 77.7 44.0 .002315 6.98
2.8908 1.1362 51.9 2.2 .002349 3.17
2.8386 .6918 43.9 .0 .002342 2.26
2.8251 .4618 50.5 - 18.4 .002178 2.78
2.7903 .0000 69.9 .0 .002178 5.32
3.3527 1.5575 READINGS INVALID
3.2812 1.1324 34.9 - 59.0 .002429 1.48
3.2193 .6976 35.4 - 73.6 .002539 1.59
3.2019 .5140 30.4 - 23.2 .002231 1.03
3.1884 .0000 55.9 .0 .002231 3.49
3.6464 1.5710 READINGS INVALID
3.5961 1.1304 READINGS INVALID
3.5787 .6957 20.1 - 95.7 .002539 .51
3.5710 .5913 26.0 - 22.6 .002231 .75
3.5691 .000C 6.0 180.0 .002231 .04
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t Tabl DX• Rear • S•k G•td Calculations - Non 1/2 Ich

mowel 31, Shot 308

TIME X Y U THETA CENSITY Q
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

314.44 2.6985 1.5642 87.6 24.9 .002605 10.00
2.6428 1.1701 157.0 32.9, .002769 34.14
2.6229 .74C3 171.1 19.9 .002789 40.83
2.5851 .4458 185.7 13.9 READINGS INVALID
NO READING
2.9652 1.5642 54.6 16.5 .002526 3.76
2.9274 1.1622 105.9 23.7 .002339 13.11
2.8836 .7124 131.8 17.1 .002263 19.67
2.5896 .4537 143,8 10.1 .002398 24.T7
2.8935 .0000 174.5 .0 .002398 36.50
3.3731 1.5542 38.2 24.0 .002327 1.70
3.2955 1.1502 58.9 17.2 .002396 4.15
3.2498 .6786 77.6 - 2.9 .002472 7.45
3.2498 .4935 97.9 8.0 .002672 12.80
3.2557 OOCO READINGS INVALID
3.6697 1.5682 25.2 .0 .002327 .74
3.1219 1.1303 41.4 - 10.8 .002396 2.06
3.5801 .6965 44.8 17.7 .002472 2.48
3.5781 .5572 54.0 - 21.0 0Jj2672 3.90
3.5841 .0000 50.4 .0 .002672 3.39

355.97 2.7498 1.60C0 160.6 32.3 .002727 35.18
2.7130 1.2135 161.7 20.2 .002625 34.33
2.6744 .7691 153.6 26.2 .002779 32.77
2.6647 .4812 176.2 17.8 .002727 42.32
2.6609 .0000 READINGS INVALID
3.0010 1.5865 138.5 28.4 .002582 24.752.9874 1.1787 150.6 14.6 .002563 29.07
2.9643 .7304 195.2 13.6 *00Z678 51.00
2.9662 .4870 191.1 10.8 READINGS INVALID
2.9643 .0000 .READINGS INVALID
3.3874 1.5729 111.0 30.3 .002391 14.72
3.3372 1.1498 134.3 5.1 .002623 23.65
3.2966 .6937 146.1 21.7 .002686 28.66
3.2986 -. 5275 144.9 11.9 READINGS INVALID
NO READING
3.6715 1.5710 85.3 16.5 .002391 8.70
3.6367 1.1227 READINGS INVALID
3.6213 .7092 126.4 5.4 .002686 21.44
3.6213 .5720 113.0 17.5 READINGS INVALID
3.6193 .0000 101.8 .0 READINGS INVALID
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Table D.X. Rea. Smoke GW Calculations - Near 1/2 Inch
Entrzy (ontinued)

Model 31, Shot 308

TI4E x Y U THETA DENSITY Q
MICROSEC INCHES INCHES FTISEC DEGREES SLUGS/CUFT L8jSQFT

397.50 2.8338 1.6498 141.2 44.4 .002510 25.03
2.7940 1.2259 135.0 35.1 .002613 23.81
2.7602 .8080 169.3 29.5 .002376 34.05
2,7522 .4995 153.8 13.9 READINGS INVALID
2.7383 .0000 READINGS INVALID
3.0866 1.6299 128.4 38.3 .002437 20.08
3.0726 1.2000 130.7 32.3 .002718 23.22
3.0726 .7582 129.4 29.6 .002416 20.38
3.0766 .4896 127.8 22.3 READINGS INVALID
NO READING
3.4687 1.6100 104.3 42.0 READINGS INVALID
3.4289 1.1622 104.1 29.0 READINGS INVALID
3.3851 .7323 104.5 40.5 .002638 14.41
3.3910 .5234 75.5 29.2 .002812 8.02
3.3910 .0000 READINGS INVALID
3.7512 1.5920 90.4 59.0 READINGS INVALID
NO READING
3.7055 .7085 71.3 42.8 .002638 6.71
3.6856 .5910 84.2 51.5 .002812 9.96
3.6856 .0000 44.6 .0 .002812 2.80

439.03 2.8502 1.6986 119.2 58.7 .002626 18.64
2.8232 1.2908 142.6 44.4 .002809 28.56
2.8213 .8522 138.7 30.3 .002803 26.95
2.8135 .5179 146.2 32.2 READINGS INVALID
NO READING
3.1014 1.6657 108.1 64.9 .002647 15.46
3.0976 1.2483 102.0 59.4 .002801 14.58
3.0763 .7942 85.9 59.3 .002759 10.19
3.0841 .5353 59.4 47.7 .002618 4.61
3.0841 .0000 READINGS INVALID
3.4647 1.6425 59.6 76.4 .002598 4.61
3.4280 1.2000 88.4 71.6 .002777 10.85
3.3758 .7614 58.0 49.2 .002756 4.64
3.3643 .5643 41.9 90.0 .002564 2.25
3.3739 .0000 18.0 180.0 .002564 .41
3.7179 1.6483 94.2 111.1 .002598 11.52
3.7082 1.2077 READINGS INVALID
3.6734 :7575 93.2 99.9 .002756 11.98
3.6734 .6377 46.0 87.5 .002564 2.71
3.6638 .0000 14.0 180.0 .0025&4 .25

328



p

Table D-X. Rear Smoke. Grid Calculations N Near 1/2 lnch
Entrivay (Continued)

L

Model 31, Shot 308

TIME X Y U THFTA DENSITY Q
HICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT L8/SQFT

480.56 2.8955 1.7512 93.8 82.9 .002837 12.47
2.8955 1.3254 59.7 76.9 .003157 5.63
2.8796 .8716 68.2 75.2 .003051 7.09
2.8156 .5771 62.5 60.3 .002952 5.77
2.8537 .0000 READINGS INVALID
3.1323 1.7274 108.6 89.0 .002682 15.81
3.1244 1.2876 54.3 88.0 .002674 3.95
3.1164 .8318 53.8 64.4 .002458 3.55
3.1164 .5333 45.3 46.7 .002726 2.79
3.0985 .0000 15.5 .0 *00Z726 .33
3.4826 1.667T 100.8 91.1 .002948 14.99
3.4567 1.2458 74.1 96.0 .002971 8.15
3.4229 .7761 49.0 71.6 .002544 3.06
3.3910 .5652 47.7 63.4 .002590 2.94
3.3731 .0000 .0 .0 .002590 .00
3.7174 1.6796 91.1 88.8 .002948 12.25
3.7114 1.2537 59.7 103.1 .002971 5.30
3.6896 .8000 70.5 82.1 .002544 6.32
3.6876 .6368 40.9 95.4 .002590 2.17
3.6716 .0000 11.6 .0 .002590 .18

522.09 2.8618 1.7913 122.5 109.0 .002474 18.56
2.8367 1.3488 116.8 110.0 .002862 19.54
2.8386 .9179 98.0 93.5 .002665 12.80
2.8444 .5720 55.9 92.0 .002725 4.26
2.8560 .0000 20.0 .0 .002725 .54
3.1034 1.7739 112.8 103.3 .002468 15.71
3.0995 1.3024 99.5 100.4 .002798 13.84
3.0995 .8425 67.9 91.7 .002728 6.29
3.1150 .56b1 71.3 72.1 .002568 6.54
3.0995 .OO O 47.9 .0 .002568 2.95
3.4628 1.7430 148.8 96.9 .002434 26.96
3.4203 1.2734 95.9 102.0 .002786 12.82
3.3913 .8077 68.0 86.6 .002643 6.11
3.3855 .6068 65.3 66.6 .002455 5.23
3.3739 .0000 READINGS INVALID
3.7198 1.7391 94.0 93.7 .002434 10.7v
3.6947 1.2657 72.3 118.0 .002786 7.29
3.6831 .8271 44.1 95.2 .002643 2.57
3.6696 .6703 55.9 92.0 .002455 3.84
3.6754 .0000 12.0 .0 .00245% .18
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Table D-X. Rear Smoke Grid Calculations - Near 1/2 Inch
Entryvay (Continued)

Model 31, Shot 308

TINE X Y U THETA DENSITY 9
MICROSEC INCHES INCHES FTISEC DEGREES SLUGSICUFT L6/SQFT

563.62 2.8557 1.8667 90.2 118.2 .002544 10.51
208557 1.4348 110.5 .105.3 .002892 17.66
2.8736 .9751 102.8 90.0 .002719 14.36
2.6736 .632a 93.6 84.1 .002410 10.55
2.8736 .0000 27.1 .0 .002410 .89
3.1065 1.8368 106.9 112.4 .002477 14.16
3.1065 1.3851 106.8 105.8 *002523 14.39
3.1144 .8995 65.0 107.4 .002389 5.053
.1

3
8

3  
.6010 79.1 101.3 READINGS INVALID

3.1463 .0000 15.5 .0 READINGS INVALID
3.4647 1.8149 84.0 108.9 .002668 9.41
3.4368 1.3393 106.3 104.8 .002943 16.62
3.4269 .8438 81.0 106.7 *002713 8.89
3.4169 .6249 56.3 92.0 REAOINGS INVALID
NO READING
3.7114 1.7731 95.5 102.9 .002668 1Z.16
3.6776 1.3174 64.0 125.1 .002943 6.03
3.6856 .8438 65.0 116.6 *002713 5.74
3.6856 .6925 56.8 97.9 READINGS INVALID
3.6836 .0000 17.4 180.0 READINGS INVALID

605.15 2.8193 1.8705 67.6 109.0 .002560 5.84
2.8077 1.4551' 65.9 88.3 .002870 6.23
2.8386 1.0203 71.3 78.7 .002967 7.53
2.8541 .6647 119.6 56.6 .002557 18.29
2.8831 .0000 79.9 .0 .002557 8.16
3.0628 1.8725 62.0 93.7 .002434 4.78
3.0705 1.4048 75.2 79.3 .002627 7.42
3.0802 .9043 60.1 68.6 .002651 4.78
3.0995 .6454 81.9 77.3 .002254 7.55
3.1150 .0000 41.9 .0 .002254 1.98
3.4357 1.8222 55.7 75.5 .002393 3.71
3.3932 1.3758 95.9 91.2 .002792 12.83
3.3681 .8850 74.5 82.3 .002488 6.91
3.3836 .6628 64.7 81.1 .002408 5.03
3.3874 .0000 READINGS INVALID.
3.6986 1.8319 94.1 72.7 .002393 :0.59
3.6580 1.3179 915.7 66.6 .002792 12.78
3.6541 .8850 58.0 86.1 .002488 4.19
3.6618 .7343 52.9 79.1 .002408 3.36
3.6580 .0000 18.0 .0 .002408 .39

330



p

Table D-X. Rear Saoke Grid CalculatlOnS - iear 1/2 Inch

Entryway (Continlued) -

ModCel31, Shot 308

TIME x Y U TWETA DENSITY Q"NICROSEC INCHES INCHES FTISEC DEGREES SLUGS/CUFT LEISQFT

646.68 2.8338 1.9303 41.1 98.1 *002494 2.11
2#857T 1.5005 90.3 T5.1 .002754 U1.22
2.8876 1.0448 121.4 70.4 .003319 24.47
2.9393 .7323 129.6 51.1 .002511 21.09
2.9532 .0000 102.8 .0 .002511 13.26
3.1025 12.985 22.7 70.0 .002624 .68
3.1204 1.4587 81.0 69.0 .002540 8.34
3.1363 .9552 123.1 63.8 .002539 19.24
3.1562 .68C6 99.3 38.7 .002334 11.51
3.1881 .0000 09.2 a0 .002334 9.28
3.4786 1.8687 33.0 61.9 .002519 1.37
3.4348 1.4348 57.2 28.3 .002612 4.28
3.4368 .9174 96.0 46.6 .002624 12.09
3.4269 .6886 READINGS INVALID
3.4306 .0000 58.2 .0 .002387 4.04
3.7393 1.8627 11.8. 9.5 .002519 .18
3.7154 1.4050 82.3 55.6 .002612 8.84
3.6896 .9015 76.8 43.0 .002624 7.74
3.6955 .7443 READINGS INVALID
3.7015 .0000 56.2 .0 .002387 3.77

688.21 2.8135 1,9111 12.1 80.5 .002808 .21
2.8309 1.5420 69.3 101.6 .003017 7.25
2.8792 1.1343 109.9 87.9 .002745 16.57
2.9353 .7652 88.3 37.6 .002374 9.25
2.9855 .0000 91.8 .0 .002374 10.01
3.0705 1.8937 18.4 130.6 .002551 .43
3.0995 1.4802 35.4 106.4 .002722 1.70
3.1343 1.0145 99.8 70.1 READINGS INVALID
3.1768 .7072 93.4 48.5 READINGS INVALID
3.2039 .0000 79.9 .0 READINGS INVALID
3.4512 1.8512 7.2 146.3 .002619 .07
3.4435 1.4029 6.3 - 71.6 .002958 .06
3.4338 .9546 40.2 63.4 READINGS INVALID
NO READING
3.4454 .0000 49.9 .0 READINGS INVALID
3.7101 1.8338 26.3 -171.3 .002619 .90
3.7043 '1.3855 16.5 -104.0 .002958 .40
3.7101 .9372 34.0 49.8 READINGS INVALID
NO READING
3.7140 .0000 10.0 .0 READINGS INVALID
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Table D*X. Rear Smoke Grid Calculatim.w.- Near 1/2 Inch.
EntTyway (Continued)

Nodel 31, Shot o08

TIME X Y U THETA DENSITY 0
NICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

729.74 2.8358 1.9423 33.9 66.4 .002785 1.60
2.8438 1.5682 16.7 144.5 .002977 .41
2.8915 1.1542 19.8 78.7 .002896 .57
3.0090 .7661 73.7 35.4 .002418 6.57
3.044 .COO 108.6 .0 .002418 14.25
3.0905 1.9124 13.0 -153.4 .002586 .22
3.1104 1.4925 30.7 124.7 .002198 1.36
3.1101 1.0488 30.1 14.9 .002692 1.22
3.2179 .7502 45.3 46.7 *002378 2.44
3.2677 .0000 71.7 .0 .002378 6.12
3.4726 1.8726 7.8 180.0 *002584 .08
3.4368 1.4289 30.3 -140.2 .002868 1.32
3.4547 .9532 18.4 - 71.6 .003012 .51
3.4706 .7343 READINGS INVALID
3.4806 .0000 46.5 .0 .002518 2.73
3.7134 1.8587 9.7 180.0 .002584 .12
3.7114 1.3891 31.6 -137.5 *002868 1.43
3.7114 .9274 32.3 -147.3 .003012 1.57
3.7174 .80C0 READINGS INVALID
3.7114 .0000 5.08 .0 .002518 .04

771.27 2.8271 1.9420 27.2 137.1 .002993 1.10
2.8174 1.5517 26.3 1.7 .002939 1.01
2.8831 1.1536 75.9 54.6 .003140 9.04
2.9952 .6077 92.8 180.8 .002666 11.48
3.0937 .0000 READINGS INVALID
3.0589 1.8879 10.8 68.2 .002582 .15
3.0821 1.5053 37.5 25.2 .002892 2.04
3.1633 1.0222 64.2 5.4 .002883 5.94
3.2077 .7401 74.5 7.7 .002422 6.73
3.2754 .0000 87.9 .0 .002422 9.35
3.4435 1.8512 31.1 135.0 .002509 1.21
3.4203 1.3836 46.6 - 43.3 .003177 3.45
3.4396 .9372 35.4 16.4 .003045 1.91
3.4551 .7246 43.9 .0 .002593 2.50
3.4918 .0000 59.9 .0 .002593 4.65
3.7005 1.8338 18.4 - 40.6 u002509 .43
3.6812 1.3643 24.3 80.5 .003177 .94
3.6831 .9198 25.4 - 45.0 .003045 .98
3.6986 .7787 33.2 - 32.7 .002593 1.-3
3.7198 .0000 31.9 .0 .002593 1.32
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Table D-X. Rear Smoke Grid Calculations - Near 1/2 Inch

Entryway (Continued)

Model 31, Shot 308

TIME X Y U THETA, DENSITY Q
NICROSEC INCHES INCHES FT/SEC DEGREES SLU6S/CUFT LB/SOFT

812.80 2.8279 1.9682 44.2 127.9 .002672 2.61
2.8697 1.5721 48.5 87.7 .003108 3.66
2.9353 1.2159 100.1 31.5 .002959 14.82
3.0965 .8159 129.1 41.3 READINGS INVALID
NO READING
3.0945 1.9224 60.1 90.0 .002591 4.68
3.1443 1.5085 44.6' 34.4 C003223 3.21
3.2338 1.0547 97.9 56.3 .003037 14.54
3.2915 .76C2 109.3 37.1 .002703 16.16
3.3552 .0000 85.3 .0 .0U2703 9.83
3.4507 1.8945 41.2 41.2 .002517 2.14
3.4706 1.3970 78.7 52.0 .003139 9.73
3.4986 .9632 90.5 45.0 .003146 12.88
3.5144 .7343 91.1 38.1 .002801 11.63
3.5403 .0000 38.8 .0 .002801 2.11
3.7274 1.8468 57.0 35.3 .002517 4.09
3.7154 1.4129 55.1 50.7 .003139 4.77
3.7294 .9095 57.0 35.3 .003146 5.11
3.7453 .7821 52.7 $4.0 .002801 3.90
3.7433 .OCO 25.2 .0 .002801 .89

854.33 2.8000 1.9768 86.2 137.8 .002628 9.77
2.8193 1.600O 138.5 118.4 .003269 31.34
2.9681 1.2058 107.5 74.9 .003671 21.22
3.0918 .8928 164.3 73.8 .002780 37.52
3.2155 0O0CO READINGS INVALID
3.0589 1.9478 54.9 109.1 .002470 3.73
3.1188 1.5304 117.2 98.8 .003009 20.66
3.2174 1.1034 READINGS INVALID
3.2947 .8058 READINGS INVALID
3.3604 .0000 READINGS INVALID
3.4744 1.8783 34.9 76.8 .002622 1.59
3.4686 1.4454 135.8 88.3 .003383 31.21
3.5034 1.0010 102.0 86.6 .003502 18.22
3.5266 .7807 93.2 80.1 .002758 11.98
3.5304 .OOCO 89.8 .0 .002758 11.13
3.7469 1.8667 801.0 92.9 .002622 8.38
3.7159 1.4068 90.2 95.1 .003383 13.76
3.7295 .9527 78.8 81.3 .003502 10.87
3.7295 .8213 63.9 88.2 .002758 5.63
3.7449 .0000 16.0 .0 .002758 .35
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Table D-X. Rear Smoke Grid Calculations - Near 1/2 Inch
Entryway (Continued)

Model 31. Shot 308

TINE x Y U THETA CENSITY
MICROSEC INCHES INCHES FT1SEC DEGREES SLUGS/CUFT LB/$SFT

895.86 2.7642 2.0259 119.0 147.9 .002710 19.20
2.8040 1.6935 176.6 121.1 REACINGS INVALID
2.9632 1.3194 166.6 102.1 REACIKGS INVALID
3.1423 .9731 162.9 90.0 REACIKGS INVALID
NO READING READINGS INVALID
3.0766 1.9741 102.2 123.4 .002960 15.45
3.1264 1.6239 156.9 117.2 READIKGS INVALID
NO READING
NO READING
NO READING
3.4587 1.9284 119.4 122.4 .002995 21.35
3.4746 1.5323 113.8 113.1 .003060 19.81
3.4945 1.0647 121.2 97.4 .003036 22.30
3.5303 .8259 104.1 99.5 .003177 L7.89
3.6299 .0000 27.1 .0 .003177 1.17
3.7234 1.9264 ±13.5 123.1 .002995 19.28
3.7075 1.5025 85.2 107.2 .003060 11.12
3.7413 .9871 102.3 99.8 .003036 15.89
3.7473 .8458 87.4 93.8 .003177 12.14
3.7592 .0000 1.9 180.0 .003177 .01

937.39 2.7053 2.0483 103.8 128.0 .002856 15.40
2.7285 1.7507 165.0 12R.1 .003445 46.87
2.9333 1.3681 223.6 107.1 .003733 93.29
3.0918 1.0551 225.9 93.0 READINGS INVALID
NO READING READINGS INVALID
3.0029 2.0329 149.3 119.6 .002595 28.93
3.0473 1.6696 158.3 113.0 .003061 38.37
3.1845 1.2580 READINGS INVALID
3.3043 .9179 READINGS INVALID
3.3797 .0000 READINGS INVALID
3.4106 1.9787 128.7 111.8 .002510 20.80
3.4242 1.5498 147.3 105.7 .003451 37.43
3.4e79 1.1208 O1.5 77.2 .003189 18.77
3.5092 .8850 125.7 79.9 .002568 20.29
3.5575 .OOCO 53.9 180.0 .002568 3.73
3.6850 1.9614 109.0 98.4 .002510 14.91
3.6908 1.4879 119.9 91.9 .003451 24.79
3.7121 1.0531 147.8 90.8 .003189 34.81
3.7237 .9082 132.0 86.5 .0U2568 22.38
3.7430 .OCOO READINGS INVALID
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Table D-X. Rear Smoke Grid Calculations - Near 1/2 Inch
t Entr/'vy (Continued)

Model 31, Shot 308

TINE X Y U THE(A DENSITY 0
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

978.92 2.7005 2.1075 128.9 102.2 .002808 23.33
2.7025 1.8229 183.0 105.4 .003248 54.3?
2.8975 1.5323 268.6 107.7 .003799 136.98
3.1303 1.19a0 330.0 101.2 READINGS INVALID
NO READING READINGS INVALID
3.0030 2.1035 110.5 105.3 .002976 18.17
3.0647 1.7692 182.9 94.9 .002909 48.66
3.2299 1.3413 215.3 92.1 .003242 75.16
3.3493 ' `269 182.1 71.4 READINGS INVALID
NO RFADING READINGS INVALID
3.4070 2.0458 128.0 89.1 .002747 22.49
3.4348 1.6736 200.1 86.1, .003002 60.13
3.5184 1.1701 171.2 76.9 .003301 48.37
3.5522 .9493 141.1 52.8 READINGS INVALID
3.5761 .0000 READINGS INVALID
3.7075 2.0338 134.7 83.4 .002747 24.91
3.7035 1.6219 192.4 86.0 .003002 55.S7
3.7393 1.1343 154.8 77.7 .003301 39.54
3.7552 .9771 94.8 59.2 READINGS INVALID
%O READING

1020.45 2.6783 2.1739 123.2 70.1 .0U3368 25.54
2.6802 1.9266 131.8 90.9 .003424 29.74
2.8522 1.6232 114.8 76.9 .003423 22.55
3.0280 1.3778 239o5 97.2 READINGS INVALID
NO READING READINGS INVALID
2.9739 2.1391 128.3 69.0 .002972 24.46
3.0319 1.8512 156.8 68.3 .002804 34.48
3.1768 1.4725 190.4 80.3 .002274 41.22
3.3623 1.0899 144.6 54.6 READINGS INVALID
NO READING READINGS INVALID
3.4126 2.1063 176.7 57.q .002866 44.75
3.4377 1.7488 158.5 58.9 .003278 41.19
3.5266 1.2870 204.8 60.2 .002760 57.89
3.5942 .9971 157.3 28.8 READINGS INVALID
NO READING READINGS INVALID
3.7005 2.0947 156.2 57.5 .002866 34.96
3.7043 1.6792 193.3 54.7 .003278 61.26
3.7449 1.2039 158.5 49.1 .002760 34.69
3.7720 .9894 151.6 40.2 READINGS INVALID
3.7101 .0000 READINGS INVALID
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Table D-X. Rear Smoke Grid Calculations - Near 1/2 Inch
Entryway (Continued)

Model 31, Shot 308

TIME X Y U 7,ETA DENSITY Q
MICROSEC INCHES INCHES FT/SEC D.GREES SLUGS/CUFT LS/SQFT

1061.98 2.7423 2.2229 86.6 -164.4 .002732 10.23
2.7005 1.9542 IZ5.0 -156.2 .002819 22.03
2.9234 1.6438 156.1 165.6 .003409 41.54
3.1005 1.4348 READINGS INVALID
NO READING READINGS INVALID
3.0488 2.2229 58.3 -176.2 .002757 4.68
3.1224 1.9144 79.5 110.0 .002802 8.85
3.2617 1.5284 84.5 143.4 .002015 7.20
3.4328 1.1443 60.2 146.8 READINGS INVALID
4D READING READINGS INVALID
3.5005 2,1950 79.2 158.5 *002700 8.47
5.5164 1.8090 80.6 -170.3 .002859 9.30
3.6199 1.3473 48.5 180.0 .002661 3.13
3.6896 1.0249 93.4 138.4 'READINGS INVALID
NO READING READINGS INVALID
3.7910 2.1652 77.6 177.1 .002700 8.14
3.8149 1.7791 86.6 164.4 .002859 10.71
3.R428 1-2537 73.4 167.8 .002661 7.17
3.8706 1.0746 127.6 133.2 READINGS INVALID
NO READING

1103.51 2.5952 2.1507 117.9 141.2 .002901 20.15
2.5662 1.8763 100.9 117.1 .003481 17.72
2.7014 1.6618 277.1 132.1 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
Z.9159 2.1353 107.0 98.6 .0C2830 16.21
2.9527 1.8512 129.1 121.7 .003154 26.28
3.1092 1.5227 248.2 106.8 .002510 77.32
3.3121 1.1227 357.5 100.6 .001840 117.59
3.3314 .0000 READINGS INVALID
3.3391 2.1353 90.6 82.4 .002814 11.56
3.3585 1.7353 113.6 79.9 .003482 22.46
3.4783 1.2870 109.4 51.7 .004147 24.84
3.5246 1.0589 108.8 &7.2 .002639 15.62
3.5285 .0000 READINGS INVALID
3.6232 2.0986 109.0 81.6 .002814 16.72
3.6213 1.7024 75.2 79.3 .003482 9.84
3.6734 1.2193 91.6 73.5 .004147 17.40
3.6850 1.0821 58.2 22.2 .002639 4.47
3.6947 .0000 READINGS INVALID
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Table D-X. Rear Smoke Grid Calculatlons - Near 1/2 Xmh
Sntryway (Contined)

Model 31, Shot 308

TIME X Y U THETA DENSITY Q
NICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

1145.04 2.6507 2.2965 145.7 146.9 .002625 27.87
2.6547 2.0438 160.4 136.5 .003668 47.21
2.7383 1.8488 235.1 144.7 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS IOVALID
3.0328 2.3284 149.4 134.5 .002495 27.85
3.0547 2.0239 170.5 123.9 .002628 38.17
3.1900 1.7652 220.7 112.7 .002068 50.38
3.3672 1.4945 READINGS INVALID
NO READING READINGS INVALID
3.5124 2.2846 89.8 122.7 .002676 10.79
3.5363 1.92C4 165.1 99.5 .003219 43.87
3.6816 1.4328 191.9 90.6 .002882 53.10
3.7632 1.1045 77.5 58.3 READINGS INVALID
NO READING READINGS INVALID
3.8070 2.2726 114.8 101.7 .002676 17.64
3.8289 1.8527 118.3 90.9 .003219 22.51
3.e687 1.3413 98.8 74.1 .002882 14.07
3.9244 1.0965 82.9 79.2 READINGS INVALID
NO READING

1186.57 2.4734 2.2300 152.8 151.1 .003111 36.33
2.4502 1.9865 184.1 155.7 .003291 55.75
2.5101 1.7971 236.8 155.6 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
2.8116 2.2415 156.8 158.3 .003023 37.18
2.8580 1.9923 176.5 134.5 .003012 46.90
3.0242 1.7256 228.2 122.9 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
3.2908 2.2106 117.9 128.8 ,00242 20.43
3.3314 1.8976 135.8 109.8 .003398 31.33
3.4763 1.4783 145.8 88.4 .003103 32.98
3.5652 1.1246 126.6 96.3 READINGS INVALID
NO READING READINGS INVALID
3.6000 2.2106 91.1 118.8 .002942 12.22
3.6193 1.8203 108.1 106.1 .003398 19.84
3.7005 1.3140 165.2 78.1 .003103 42.36
3.7005 1.1633 164.0 93.5 READINGS INVALID
3.7101 .0000 READINGS INVALID

337



Table D-X. Rear Smoke Gid Calculations - Near 1/2 Inch

Entryway (ContLzned)

Model M. Shot 308

TIME X Y U THETA DENSITY 0
RICROSEC INCHES It•rHES FT/SEC DEGREES SLUGS/DUFT LB/SQFT

1228.10 2.5174 2.37C1 133.1 167.4 .002880 25.52
2.4876 2.1194 167.0 176.7 .003624 50.54
2.5234 1.9463 198.6 167.5 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
2.8876 2.3861 118.3 161.9 .002572 18.00
2.9313 2.1493 149.1 153.8 .002554 28S.0
3.0667 1.9562 283.1 142.0 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
3.4388 2.3761 71.1 107.4 .0C2725 6.89
3.4905 2.0478 82.5 119.6 .003324 11.31
3.6915 1.5781 176.9 99.5 .002409 37.68
3.7493 1.2299 122.7 95.4 READINGS INVALID
NO READING READINGS INVALID
3.7632 2.3522 38.1 104.7 .002725 1.98
3.7990 1.9562 73.7 90.0 .003324 9.02
3.9025 1.5025 134.1 85.9 .002409 21.66
3.9144 1.2597 117.6 81.5 READINGS INVALID
NO READING READINGS INVALID

1269.63 2.3440 2.2589 139.9 166.0 .002999 29.36
2.2841 1.9961 182.2 175.6 .004374 72.62
2.3266 1.8377 195.8 -178.2 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
2.6995 2.27u3 130.2 144.4 .002655 22.51
2.7246 2.0580 163.4 147.5 .003201 42.73
2.8019 1.8995 222.7 147.5 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
3.2696 2.2783 96.6 108.1 .002875 13.41
3.2908 1.9691 139.8 99.9 .003730 36.47
3.4473 1.6522 308.1 108.9 .002341 111.11
3.5536 1.2464 READIý.S INVALID
NO READING READINGS INVALID
3.5903 2.2473 101.9 87.8 .002875 14.93
3.6193 1.8937 146.4 84.5 .003730 39.99
3.7101 1.4473 152.7 101.3 .002341 27.29
3.7179 1.2792 READINGS INVALID
NO READING READINGS INVALID
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Table D-X. Rear Smoke Grd Calcuiations - Near I/Z Inch
Entryway (Cdntinued)

Model 31, Shot 408

TIME x y U THETA CEASITY QNICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

1311.16 2.3821 2.4040 89.4 176.3 .002665 10.64
2.3065 2.1333 173.1 -175.5 .003390 50.77
2.3284 1.9403 194.3 -161.4 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
2.7821 2.4617 122.6 140.8 .002418 18.18
2.7940 2.2368 169.1 152.0 .002623 37.51
2.8796 2.0756 209.2 15'1.f READINGS INVALID
NO READING READINGS INVALID
NO READING READINSS INVALID
3.4090 2.4617 119.4 122.4 *0G279b 19.92
3.4667 2.1851 174.1 108.8 .003356 50.87
3.5920 1.8687 232.9 112.5 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
3.7672 2.4537 119.5 98.4 .002795 19.97
3.8129 2.1015 160.2 97.0 .003356 43.04
3.0726 1.6517 ' 125.3 98.0 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID

1352.69 2.2551 2.2647 101.8 -168.7 .003137 16.26
2.1121 1.9826 150.7 -148.0 .003806 43.21
2.1430 1.7758 213.6 4 -127.1 READINGS INVALID
NO READING READINGS INVALID
NO READING - READIJGS INVALID
2.6048 2.3556 109.4 158.6 .002715 16.24
2.5758 2.1372 165.7 167.5 .002958 40.59
2.6203 2.0019 244.5 171.1 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
3.2058 2.3797 142.1 114.0 .003027 30.56
3.2348 2.1333 141.C 127.5 .003227 32.073.3585 1.8667 84.7 98.1 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
3.5729 2.3652 113.3 104.3 *003027 19.43
3.6000 2.0522 123.8 107.9 .003227 24.71
3.6928 1.5710 113.9 92.0 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
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D

Table D-X. Rear Smoke Grid Calculation$ - Njear I/Z Inch

Entryway (Continued)

Model 31, Slot 308

TIME X Y U THETA DENSITY 0
NICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SFT

1394.22 2.2826 2.3841 85.3 -178.7 .002691 9.80
2.1791 2.0537 85.1 -149.9 .003260 11.81
2.0990 1.7711 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
2.6806 2.5015 75.4 162.0 .002118 6.02
2.6328 2.2726 95.5 156.0 .001935 8.82
2.6388 2.1134 READINGS INVALID
NO READING REAJINGS INVALID
NO READING READINGS INVALID
3.3512 2.5970 110.5 111.6 .002459 15.02
3.3811 2.2965 143.9 115.5 .003050 31.60
3.5801 1.9522 23.6 - 9.5 READINGS INVALID
NO READING 'READINGS INVALID
NO READING READINGS INVALID
3.1393 2.5632 111.6 107.2 .002459 15.31
3.7751 2.2189 129.8 103.8 .003050 25.68
3.8687 1.7652 182.5 104.8 READINGS INVALID
NO READING READINGS INVALID
IO READING READINGS INVALID

1435.15 2.1700 2.2628 READINGS INVALID
2.0386 1.9401 73.9 -141.6 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
2.5333 2.3787 72.3 152.0 .002898 7.59
2.4889 2.1758 94.0 176.3 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
3.1652 2.4812 74.1 T6.0 .003122 8.57
3.1729 2.2628 154.1 106.6 .002898 34.43
3.3816 1.8628 102.4 110.6 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
3.5401 ' 2.4715 89.9 87.5 .003122 12.63
3.5691 2.1778 111.0 81.7 .002898 17.85
3.646 1.7469 180.6 95.7 READINGS INVALID
NO READING READINGS INVALID
NO READING READINGS INVALID
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Table D-XL Front Smolce Grid Calculations - Away from 1/2 Inch
Entryway

Model 31, Shot 326

TIME x Y U THET4 CENSITY 0
MICROSEC INCHES INCHES FT/SEC CEGREES SLULS/CUFT LBISUFT

311.60 1.0109 1.5463 85.0 - 90.0 .0u266 9.59
.9871 1.1801 35.3 - 99.6 .002447 1.52
.9771 .8100 21.3 - 84.R .002233 .51
.9731 .4299 19.3 90.0 .002307 .43
.9711 O0000 7.7 .0 .002307 .07

1.3075 1.5363 75.8 - 70.6 .002072 5.95
1.3154 1.1423 38.9 - 63.4 .002264 1.?1
1.3234 .8119 17.4 - 90.0 .002193 .33
1.3393 .4637 13.9 56.3 .0v2267 .22
1.3473 .0000 11.6 .0 .002267 .15
1.7572 1.5264 45.1 - 59.0 .002419 2.46
1.7493 1.1682 12.4 - 51.3 .002433 .19
1.7274 .8020 12.2 18.4 .0v2483 .19
1.7413 .4776 8.2 135.0 .002473 .08
1.7373 .0000 11.6 180.0 .0u2473 .17
2.0816 1.5224 42.4 - 43.2 .002419 2.17
2.0876 1.1841 10.4 21.8 ,002433 .13
2.0896 .8060 14.1 74.1 .002483 .25
2.0975 .4955 2.7 45.0 .002473 .01
2.1114 .0000 1.9 .0 ,00U473 .00

353.40 .9612 1.4787 145.3 -104.2 0o2411 25.4b
.9477 1.1143 103.1 -101.1 .0025 1 t3.45
.9554 .7907 50.6 - 78.7 .Ou241. 3.08
.9477 .4516 4.0 89.9 .002246 .02
.9612 .0000 6.0 .0 .01,2246 G04

1.3159 1.4748 113.3 - 86.0 .002461 15.94
1.3159 1.1143 88.4 - 81.0 .0u2419 9.45
1.3043 .8004 57.3 - T6.0 .002307 3.78
1.3178 .4709 18.8 -108.4 .002327 .41
1.3295 .0000 11.9 180.0 .002327 .16
1.7422 1.4864 100.1 - 76.2 .002591 12.97
1.7132 1.1705 66.5 - T9.7 .002411 5.34
1.7151 .8081 33.8 - 49.8 .0u2466 1.41
1.7054 .4922 12.7 -141.3 .002332 .19
1.6957 .0000 4.0 180.0 .0U2332 .02
2.0833 1.5058 91.4 - 62.9 .002591 10.82
2.0640 1.1957 49.0 - 31.8 00o2411 2.89
2.0756 .8198 18.3 - 49.4 .002466 .41
2.0775 .5078 10.1 11.3 .002332 .12
2.0775 .0000 2.0 .0 .002332 .00
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Table D-XI, Froot Smoke Grid Calculations •.Away from. 1/2 Inch

Model 31, Shot 326.

TIME X y U THETA CENSITY 0
MICROSEC INCHES INCHES FT/SEC OEGREES SLUUS/CUFT LB/SQFT

395.20 .9751 1.4050 142.5 -102.5 .002590 2b.29
.9672 1.0786 103.9 -108.4 .002636 14.22
.9671 .7602 75.8 -109.4 .00256 7.36
.9731 .4338 71.6 - 93.1 C002422 6.20
.9771 .0000 9.7 180.0 *0u2422 .11

1.3154 1.4229 125.8 - 93.5 .002211 11.49
1.3294 1.0547 103.9 - 99.6 .002506 13.52
1.3373 .7562 92.9 - 93.6 .002384 10o.29
1.3333 .4458 75.6 - 94.4 *002319 6.62
1.3353 .0000 7.7 180.0 .002319 .07
1.7811 1.4289 115.3 - 76.4 .002586 17.18
1.7612 1.1025 131.8 - 79.0 .002555 22.21
1.7493 .7761 84.9 - 78.2 .002593 9.34
1.7313 .4697 61.4 - 77.3 .002403 4.53
1.7333 .0000 25.1 .0 .002403 .76
2.1234 1.4408 122.4 - 78.2 .002586 19.36
2.1294 1.1582 133.9 - 69.7 0u2555 22.89
2.1015 T7920 75.3 - 67.4 .002593 7.36
2.1075 .4975 66.6 - 60.5 .002403 5.33
2.1134 .0000 25.1 .0 0u2403 .76

437.00 .9302 1.3391 128.6 -116.6 .002511 20.77
.9147 1.0155 111.0 -114.3 .002562 15.78
.9302 .7190 80.0 -119.7 .002418 7.73
.9438 .3798 50.8 -128.7 .002673 3.45
.9516 .0000 13.9 180.0 .002673 .26

1.3081 1.3488 123.4 - 85.4 .002288 17.42
1.2984 1.0116 82.5 - 99.7 .002438 8.30
1.2984 .7074 75.8 - 96.0 .002338 6.72
1.3120 .3953 41.7 - 9?.7 .002532 2.20
1.3217 .0000 2.0 .0 .002532 .00
1.7694 1.3740 111.5 - 84.9 .002424 15.07
1.7384 1.0407 97.4 - 86.5 .002683 12.72
1.T326 .7248 111.1 - 89.0 .002506 15.47
1.7190 .4322 .61.6 - 86.3 .002578 4.90
1.709 .0000 6.0 .0 .002578 .05
2.1085 1.3857 121.0 - 79.6 .002424 17.75
2.1105 1.0698 129.0 - 88.2 .002683 22.33
2.1047 .500 90.6 - 66.8 .002506 10.29
2.1105 .4496 80.0 - 66.6 .002578 8.24
2.1027 .0000 11.9 .0 .002578 .18
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Table D-XZ. Front Swoke G.id Calculations - Away fro; 1/2 IrcA
Ent-rywy (Continued)

Model 31, Shot 326

TIME X y U THETA DENSITY 0MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SCFT

478.80 .9174 1.2896 90.1 -112.7 .002466 10.00.9214 .9771 47.0 -109.2 .002577 2.85.9473 .6905 36.3 -115.2 .002621 1.73.9413 .3940 21.2 180.0 .002509 .57.9632 .0000 25.1 180.0 -002509 .791.3254 1.2995 63.0 -102.1 .002357 8.111.3154 .9731 53.8 -111.0 *002309 3.461.3294 .6806 29.2 - 97.6 .002698 1.1!1.3313 .4040 15.6 -119.7 .002582 .311.3373 .0000 5.8 180.0 .002592 .041.7910 1.3174 94.8 - 86.5 .0U2567 11.551.7672 1.0050 54.4 - 83.9 -002555 3.781.7512 .6647 36.7 - 90.0 *002656 1.791.7353 .4080 32.9 - 93.4 .002675 1.451.7393 .0000 7.7 180.0 .002675 .082.1453 1.3214 86.5 - ". .002567 9.60Z.1333 1.0289 70.8 - 79.0 .002555 6.41Z.1373 .7085 58.8 - 66.8 .002656 4.602.1393 .4239 32.8 - 61.9 .002675 1.442.1254 .0000 23.2 .0 .002675 .725Z0.60 .8953 1.2558 40.9 -104.0 .002758 2.31.8992 .9709 16.9 -110.6 .002685 .39.914T .6860 2.0 .0 .002527 .00.9225 .3798 19.9 - 84.3 .002605 .52.9264 .0000 9.9 180.0 .002605 .13L.2907 1.2674 56.5 -108.4 .002429 3.871.2791 .9612 25.9 -122.5 .002515 .841.2946 .6783 13.3 -116.6 .002389 .211.3043 .3818 25.9 - 85.6 .002671 .891.3159 .0000 6.0 .0 .002671 .051.7752 1.2791 55.3 - 75.5 .002503 3.831.7442 .9864 34.7 - 59.0 .002714 1.631.7326 .6880 21.4 21.8 .0U2503 .571.7171 .3992 25.1 - 18.4 .002610 .8z1.7132 .0000 15.9 .0 .002610 .332.1434 1.3062 45.8 - 95.0 .002503 2.632.1240 1.0000 40.9 - 76.0 .002714 2.272.1279 .6957 35.3 - 51.8 .002503 1.562.1260 .4205 24.1 9.5 *002610 .762.1260 .0000 23.8 .0 .002610 .74
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Tablle D.X1* Front Smoke GrId Calculations - Away .r- 1/2 Inch
Entrywy" (Conuttmed)

Hod.el 31, Shot 326

TIME X Y U THETA DENSITY 0
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

562.40 .9075 1.2498 13.9 -123.7 .002757 .27
.9154 .9612 2.7 135.0 .002762 .01
.9-93 .6905 13.9 33.7 .002501 .24

.9433 .3741 18.3 - 18.4 .002608 .44

.9532 .0000 25.1 .0 .002608 .82
1.3075 1.2458 33.3 -100.0 .002412 1.34
1.3015 .9512 27.5 - 39.3 .002423 .91
1.3234 .6687 11.6 .0 .002417 .16
1.3333 .3781 19.3 .0 .002592 .48
1.3433 .0000 21.2 .0 .0U2592 .59
1.8050 1.2637 42.4 -149.9 0u2798 2.52
1.7851 .9751 33.7 -113. .002780 1.58
1.7711 .6726 27.0 - 90.0 .002727 1.00
1.7592 .4000 15.9 - 14.0 0U2663 .34
1.7552 .0000 21.2 .0 .002663 .60
2.1413 1.2756 58.8 -133.? .002798 4.83
2.1433 .9891 30.1 -135.0 .002780 1.26
2.1592 .6806 34.4 -12R.2 .002727 1.61
2.1632 .4279 15.1 -140.2 .002663 .30
2.1493 .0000 11.6 180.0 .002663 .18

604.20 .8876 1.2442 26.1 -171.3 .002815 .96
.8973 .9729 10.7 111.8 .002723 .16
.9264 .6938 23.1 -149.0 .002466 .66
.9399 .3740 18.3 40.6 .002631 .44
.9516 .0000 17.9 .0 .002631 .42

1.2849 1.2345 25.9 -147.5 .002627 .88
1.3004 .9438 35.2 -106.4 .0027b3 1.70
1.3062 .6783 25.4 -141.3 .002533 .82
1.3236 .3818 2.8 135.0 .002697 .01
1.3372 .0000 17.9 180.0 .002697 .43
1.7384 1.2578 65.5 -144.9 .002583 5.54
1.7306 .9554 67.6 -130.2 .002809 6.41
1.7326 .6609 53.4 -148.7 .0u2866 4.09
1.7326 .3953 50.2 -161.6 .002863 3.60
1.7345 .0000 41.7 180.0 .002863 2.48
2.1027 1.2636 63.1 -133.7 .0u2583 5.15
2.1027 .9787 55.2 -142.3 .002809 4.27
2.1066 .6686 72.8 -154.1 .002866 7.58
2.1143 .4109 78.2 -149.5 .002863 8.76
2.1143 .0000 49.6 180.0 .002863 3.52
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Table D-XI. Front Smoke Grid Calculatior. - Away from 1/2 Inch
Entriway (Continued]

Model 31, Shot 326

TIME x y U THETA DENSIrY 0
HICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUrT L8/SQFT

646.00 .8816 1.2458 32.4 -162.6 .002750 1.44
.9114 .9711 36.9 -176.0 .

0
0276b 1.88

.9294 .6786 43.2 -153.4 .002754 2.57

.9572 .3e61 51.1 169.1 .002743 3.59

.9711 .0000 40.6 180.0 .002743 2.26
1.2856 1.2318 49.3 168.7 .002439 2.96
1.2915 .9174 50.4 175.6 .00)278q 3.54
1.3035 .6527 51.3 -160.2 .002780 3.66
1.3313 .3801 52.3 175.8 .002879 3.94
1.3254 .0000 69.5 180.0 .002879 6.96
1.7512 1.2259 39.4 -168.7 .002748 2.13
1.7413 .9234 58.1 -164.6 .002988 5.05
1.7254 .6448 69.8 -175.2 .002891 7.04
1.7114 .3841 71.5 180.0 .002956 7.55
1.7134 .0000 85.0 180.0 .002956 10.68
2.0975 1.2299 58.7 -1b2.8 .002748 4.73
2.0q95 .9552 58.1 -164.6 *0U2988 5.05
2.0935 .6488 63.7 180.0 .00289L 5.88
2.0955 .3881 64.2 -173.1 .002956 6.09
2.0995 .0000 71.5 180.0 .002956 7.55687.80 .8566 1.2345 68.4 -150.5 .0U2923 6.84
.8605 .9690 90.3 -160.8 *002626 10.72
.8876 .6744 65.6 176.5 .002727 5.86
.8895 .3837 76.6 -163.4 .002694 7.90
.9109 .0000 77.4 180.0 .002694 8.06

1.2364 1.2442 60.7 -168.7 .002558 4.71
1.2500 .9477 70.3 163.6 .002785 6.88
1.2578 .6609 76.3 171.0 .002797 d.151.2713 .3857 88.4 -171.0 .002806 10.96
1.2674 .0000 79.3 180.0 .002806 8.83
1.6996 1.2500 77.0 168.1 .0c"621 7.78
1.6744 .9399 80.0 172.9 .002913 9.31
1.6628 .6550 81.7 174.4 .002805 9.37
1.6609 .3953 69.4 180.0 .002812 6.78
1.6492 .0000 73.4 180.0 .002812 7.58
2.0465 1.2461 71.9 155.6 .002621 6.782.0465 .9632 80.9 162.9 .002913 9.34
2.0426 .6686 74.7 163.0 .002805 7.82
2.0504 .4031 68.4 163.1 .002812 6.58
2.0426 .0000 63.5 180.0 .002812 5.67
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Table D-xI. Front Smoke Grid Calculations - Away from 1/2 Inch
EntTyway (Continued)

Hodel 31, Shot 326

TIME X Y U THET4 DENSITY 0
HICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

.29.60 .8219 1.2119 81.1 -167.6 0U2848 9.36
.8259 .9413 85.0 -077.4 .002862 10.36
.8637 .6826 70.0 173.7 .002599 6.36
.8836 .3642 73.5 177.0 .002942 7.95
.8935 .0000 92.7 180.0 .002942 12.65

1.2259 1.2199 77.3 -178.6 .002627 7.85
1.2239 .9373 98.5 -178.9 *002795 13.57
1.2279 .6647 79.2 178.6 .002575 8.08
1.2438 .3662 95.6 -171.9 .002844 13.00
1.2458 .0000 75.3 180.0 .002844 8.07
1.6756 1.2418 70.3 -164.1 .002655 6.56
1.6617 .9333 54.9 169.9 .002922 4.41
1.6438 .6527 58.0 178.1 .002783 4.68
1.6418 .3841 54.1 -178.0 .002830 4.15
1.6398 .0000 34.8 180.0 .002830 1.71
2.0318 1.2597 54.4 -173.9 .002655 3.93
2.0219 .9791 53.2 160.9 .002922 4.13
2.0219 .6706 48.3 -177.7 .002783 3.25
2.0299 .4080 64.0 -174.8 .002830 5.80
2.0358 .0000 40.6 180.0 .002830 2.33

771.40 .7771 1.2171 45.7 -177.5 .003041 3. 7
.7752 .9651 34.7 121.0 .002793 1.68
.8178 .6822 35.8 160.6 .002748 1.76
.8159 .3876 33.7 151.9 .002744 1.56
.8178 .0000 59.5 180.0 .002744 4.86

1.1589 1.2422 60.0 172.4 .002532 4.56
1.1512 .9457 61.1 -t66.9 .002563 4.79
1.1783 .6628 49.1 -166.0 .002504 3.02
1.1764 .3721 36.5 157.6 .002587 1.72
1.1919 .0000 33.7 180.0 .OOZ587 1.47
1.6318 1.2306 33.8 -176.6 .002806 1.60
1.6202 .9496 40.5 168.7 .002734 2.24
1.6047 .6570 24.0 155.6 .002766 .79
1.6066 .3934 49.0 158.6 .002896 3.48
1.6143 .0000 41.7 180.0 .002896 2.51
1.9922 1.2403 'A.7 -151.9 .002806 1.60
1.9961 .9806 12.1 -170.5 .002734 .20
1.9942 .6667 8.2 -166.0 .002766 .09
1.9864 .3973 21.8 180.0 .002896 .69
2.0019 .0000 23.8 180.0 .002896 .82
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Table D-XI. Front Soke Grid Calculations - Away from 1/2 Inch
# Entryy (Continued)

Model 31, shot 326

TIME X Y U THETA DENSITY U
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

813.20 *7761 1.2100 31.1 82.9 .003123 1.52
.8080 .9711 34.8 19.4 .003018 1.83
.8299 .6945 26.8 30.3 .002812 1.01
.853? .3801 35.0 - 6.3 .002742 1.68
.8338 .0000 42.S .0 .002742 2.48

1.1662 1.2279 17.3 63.4 .002450 .37
1.1642 .9234 23.9 - 14.0 .002671 .76
1.1801 .6527 17.5 - 6.3 .002692 .41
1.2100 .3801 39.8 22.8 .002798 2.22
1.2119 .0000 23.2 .0 .002798 .75
1.6418 1.2398 22.0 142.1 .002643 .64
1.6219 .9413 23.3 -155.6 .002767 .75
1.6219 .6627 9.7 -143.1 *Ou2707 .13
1.5q60 .4020 8.6 -116.6 .002628 .10
1.5980 .0000 15.5 180.0 .002628 .31
2.0020 1.2438 25.1 180.0 00U2643 .83
2.0100 .9771 30.5 -145.3 .002767 1.29
2.0139 .6687 19.4 174.3 .002707 .51
2.0080 .4080 2.7 135.0 .002628 .01
2.0119 .0000 READINGS INVALID

855.00 .7810 1.2481 84.9 52.6 .002858 10.30
.Goat .9767 53.4 42.0 .002892 4.12
.b4ll .6957 41.8 - 5.4 .002769 2.42
*8503 .3837 32.7 - 14.0 .002767 1.40
.8605 .0000 61.5 .0 Ou2767 5.23

1.1667 1.2578 92.7 48.5 .002538 10.92
1.1744 .9399 90.9 36.1 .002819 11.64
1.1957 .6609 71.7 14.4 .002713 7.18
1.2132 .38?6 47.6 .0 .002827 3.20
1.2151 .0000 49.6 .0 .0u2827 3.48
1.6143 1.2442 38.3 63.7 .002651 1.95
1.5988 .9399 52.1 40.4 .002897 3.93
1.5969 .6512 34.6 13.2 .002787 1.67
1.6027 .3857 38.5 11.9 READINGS INVALID
1.5988 .0000 41.7 .0 READINGS INVALID
1.9671 1.2403 23.8 90.0 .002651 .75
1.9709 .9632 11.9 90.0 .002897 .21
1.9748 .6686 2.0 180.0 .002787 .01
1.9845 .3992 20.2 - 11.3 READINGS INVALID
NO READING
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Table D-XI. Front Smoke Grid Calculations - Away from 1/2 Inch
Entryway (Continued)

Model 31, Shot 326

TIME X Y U THETA DENSITY 0
MICROSEC INCHES INCHES FT/SEC DEGREES SLU6S/CUFT LB/SOFT

896.80 .8279 1.2776 86.5 23.7 .002708 10.13

.8478 1.0070 74.0 49.2 .002426 6.64

.8716 .6905 51.0 24.6 .002540 3.30
*8856 .3721 31.4 - 10.6 .002755 1.36
.8955 .0000 42.5 .0 0U2755 2.49

1.2279 1.2975 71.2 49.4 .002606 6.61
1.2378 .9771 61.5 46.3 .002605 4.92
1.2498 .6706 58.4 34.2 .002761 4.71

1.2577 .3801 43.2 10.3 .002835 2.64

1.2617 .0000 50.2 .0 .002835 3.58

1.6557 1.2756 48.4 61,4 .002775 3.25

1.6617 .9751 54.6 45.0 .002080 4.30

1.6557 ,6706 49.9 35.5 .002876 5.57
1.6338 .4100 45.2 20.0 .002741 2.80

1.6398 .0000 44.4 .0 .002741 2.71

2.0020 1.2677 20.9 56.3 .002775 .61
2.0100 .9891 36.9 42.9 .002880 1.96

2.0119 .6687 29.2 7.6 .002876 1.23

2.0279 .4040 45.9 22.2 .002741 2.89
2.0338 .0000 READINGS INVALID

938.60 .8605 1.2829 77.5 76.7 .003068 9.20

.8566 1.0329 54.0 54.0 .002685 3.91

.8876 .7171 68.4 60.5 .002490 5.82

.8818 .3779 33.7 45.0 .002685 1.52

.9031 .0000 11.9 .0 .002685 .19
1.2132 1.3120 53.6 92.1 .0u2565 3.68

1.2171 .9845 37.7 90.0 .002757 1.96
1.2442 .6938 43.6 90.0 .002630 2.50
1.2558 .39"3 33.7 28.1 .002765 1.57

1.2655 .0000 31.7 .0 .002765 1.39

1.6376 1.2868 34.6 103.2 .002758 1.65
1.6376 .9787 27.8 90.0 .002839 1.09

1.6376 .6802 32.3 47.5 .002832 1.48
1.6453 .4012 44.0 7.8 .002772 2.69
1.6434 .0000 39.7 .0 .002772 2.18
1.9787 1.2578 27.0 -107.1 .002758 1.00

1.9981 .9884 24.5 14.0 .002839 .85

.C0039 .6725 43.9 18.4 .002832 2.73

2.0271 .4167 41.4 16.7 .002772 2.38
2.0368 .0000 45.6 .0 .002772 2.89
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Table D-XI. front Smoke Grid Calcu.atim - Awjv from 1/2 lach
t En-.ZYva (Continued)

Model 31, Shot 326

TIME X Y U THETA CENSMTY 0MICROSEC INCHES INCHES FT/SEC DEGREES SLUGSICUFT LB/SqFT

98C.40 .8458 1.3532 56.2 130.8 .002689 4.24
.8796 1.0507 8.0 166.0 .002757 D.9
.9055 .7502 23.3 131.6 .002394 .65
.9095 .3960 14.1 74.1 .002529 .25.9075 .0000 17.4 180.0 .0u2529 .38

1.2259 1.3512 41.1 138.8 .002540 2.14
1.2378 1.0149 26.8 120.3 .002551 .92
1.2498 .7144 21.6 153.4 .002435 .571.2876 .3960 7.0 -146.3 .002681 .07
1.2935 .0000 1',6 180.0 *0u2681 .18
1.6478 1.3095 38.7 -117.1 .002838 2.121.6617 1.0030 25.8 167.0 .002733 .91
1.6776 .6945 9.9 -168.7 .002715 .!31.6776 .4159 31.0 86.4 .0U2675 1.2?
1.6796 .0000 READINGS INVALID
1.9940 1.2418 39.8 -150.9 .0u2838 2.252.0338 .9950 42.9 -144.2 .002733 2.512.0537 .6826 4.3 -116.6 .002715 .03
2.0677 .4159 4.3 - 26.6 .0U2675 .02
2.0796 .0000 3.9 180.0 .002675 .021022.20 .8236 1.3256 72.9 -112.4 .002852 7.59
.8488 1.0349 35.8 -160.6 .002721 1.74.8721 .7345 39.4 -130.9 .002476 1.92
*8857 .3915 16.9 -159.4 .002669 .38
.8857 .0000 4.0 .0 .002669 .021.1822 1.3391 63.0 -167.3 .002655 5.28

1.2035 1.0078 57.1 -159.7 .002674 4.36
1.2248 .7035 43.7 -140.5 .002657 2.541.2500 .3915 43.7 177.4 READINGS INVALID1.2539 .0000 READINGS INVALID
1.5988 1.2849 71.9 -155.6 * .002803 7.25
1.6124 .9845 83.7 -148.6 .002922 10.231.6279 .6783 85.3 -144.5 .OU3003 10.931.6473 .4322 71.9 -152.0 READINGS INVALID
NO READING
1.9438 1.2384 82.5 -170.3 .002803 9.54
1.9632 .9632 87.1 -149.9 .002922 11.09
2.C019 .6686 78.2 -144.3 .003003 9.102.0310 .4147 74.6 -151.4 READINGS INVALID
2.0329 .0000 59.5 180.0 READINGS INVALID
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Tible D•l-. Front Smoke Grid Calolatons * Away from 1/2 Inch
Entryway (Continued)

Model 31, Shot 326

TIME X Y u THET& , ENSITY a
KICROSEC INCHES INCHES FTISEC DEGREES SLUGS/CUFT LB/SOFT

1064.00 .8179 1.2856 72.6 -151.4 *003130 8.25
.8458 1.0388 59.5 -166.9 0U2768 4.90
.8796 .7204 82.0 -145.6 .002736 9.20
.8935 .3900 71.0 -157.6 READINGS INVALID
.9114 .0000 58.0 180.0 READINGS INVALID

1.1642 1.33T3 6t.9 -176.4 .002535 4.36
1.1841 03950 83.1 -144.5 .002678 9.24
1.2159 .6866 75.2 -154.1 .002843 8.03
1.2438 .3980 84.2 -170.8 READINGS INVALID
NO READING
1.5821 1.2796 98.5 -168.7 .002698 13.09
1.5900 .9592 98.4 -164.1 .002691 13.04
1.6080 .6448 90.4 -160.0 .002836 '.1.60
1.6139 .3821 105.8 -158.6 .002919 16.35
1.6179 * .0000 READINGS INVALID
1.9124 1.2279 103.1 -167.0 .002698 14.34
1.9582 .9512 78.9 -158.5 .002691 8.38
1U9900 .6368 81.3 -162.0 .002836 9.36
2.0020 .3801 108.3 -164.5 .002919 17.11
2.0199 .0000 77.3 180.0 .002919 8.72

1105.80 .7597 1.2907 105.3 -137.3 .002780 15.41
.7907 1.0213 91.4 -152.9 .002682 11.20
.8043 .6880 95.3 -168.0 002691 12.22
.8198 .3643 94.6 -170.3 .003005 13.44
.8275 .0000 97.2 180.0 *Ou3005 14.20

1.1202 1.3353 80.3 -159.8 .002648 8.54
1.1357 .9593 83.4 -154.7 .002881 10.02
1.1570 .6705 106.6 -170.4 .002836 16.13
1.1667 .3T79 115.5 -175.1 .002855 19.04
1.1667 .0000 READINGS INVALID
1.5019 1.2655 96.2 -171.7 .002686 12.44
1.5174 .9574 97.3 -163.4 .002809 13.29
1.5426 .6473 87.4 177.4 .002918 11.14
1.5484 .3934 77.5 -177.1 .002890 8.67
1.5523 .0000 67.4 180.0 .002690 6.57
1.8430 1.2151 86.6 -164.1 .002686 10.08
1.8895 .9341 98.5 -170.7 .002809 13.62
1.9244 .6434 102.1 -172.2 .0029L8 15.21
1.9264 .3857 83.3 178.6 .002890 10.04
1.9554 .0000 83.3 180.0 .002890 10.03 -
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Table D-MI. ProtL Swoke Grid C4lcu.ltions - Away from i/2 Incht EntFyway (Contirmed)

Model 31, Shot 326

TIME X y 1i THETA DENSITY 0MICROSEC INCHES INCHES FT/SEC DEGREFS SLUUS/CUFT LR/SOFT

1147.60 .7403 1.2139 66.6 150.5 .003196 7.09.7642 .9970 60.0 176.3 .002959 5.33.7861 .7005 66.6 150.5 .002932 6.50
.8000 .3141 74.2 141.3 .003094 8.52.8139 .0000 65.7 180.0 .003094 6.671.0886 1.3095 85.7 -165.7 .002570 9.451.1085 .9592 96.4 160.5 .002896 14.011.1104 .6687 98.5 168.7 .002643 12.821.1284 .3881 94.7 159.7 .002678 12.02

1.1343 .0000 88.9 180.0 .002678 10.571.4866 1.2657 100.4 168.9 .002636 13.28
1.4965 .9313 100.4 16R.9 0U2916 14.701.5204 .6488 119.1 171.6 .0U2963 7t.021.5363 .3781 108.2 -178.0 .003009 17.63
1.5502 .0000 100o.5 180.0 .003009 15.161.8289 1.2040 127.5 180.0 .002636 21.421.8607 .9353 119.9 -177.2 .0u2916 20.971.8886 .6229 134.0 -174.2 .002963 26.59
1.9184 .3821 110.4 176.0 .003009 16.331.9363 .0000 141.0 180.0 .0u3009 29.921189.40 .7016 1.3236 54.0 144.0 .003159 4.60
.7306 1.0252 56.8 155.2 .003063 4.94.7461 .7209 46.0 172.6 .003134 3.32,7616 .4109 37.9 -174.0 .002948 2.12.7616 .0000 51.6 180.0 .002948 3.921.0368 1.3140 79.7 161.1 .002952 9.371.0426 .9922 93.6 175.1 .002910 12.741.0601 *6899 69.8 165.2 .002963 7.211.0775 .4109 84.5 170.5 .002868 10.23

1.0775 .0000 READINGS INVALIO
1.4031 1.2849 111.7 173.q .002891 !8.05
1.4186 .9167 119.8 161.6 .002911 20.901.4244 .6647 131.2 176.5 .002996 25.771.4399 .3895 133.1 176.6 .003040 26.951.4516 .0000 134.9 180.0 .003040 27.66
1.7151 1.2151 161.7 173.7 .002891 37.791.7694 .9283 148.8 179.2 .002911 32.221.7907 .6298 133.4 174.9 .002996 26.671.8159 .3934 141.5 174.4 .003043 30.45
1.8140 .0000 140.8 180.0 .003040 30.16

351



p

Table D-XL. Front Smoke Grid Calculations - Away from 1/2 Inch

Entryway (Continued)

Model 31, Shot 326

TINE X Y U THETA CENSITY C

NI1CROSEC INCHES INCHES FTISEC DEGREES SLUvS/CUFT L-i/Sý,FT

1231.20 .6965 1.2458 71.7 -104.0 .1:03436 8.83

.7124 1.0209 31.9 -166.0 .0u3250 1.65

.7403 .7065 35.3 -170.5 .003190 1.9ý

*7622 .3701 46.7 -155.6 READINGS INVALID

.7622 .0000 42.5 leO.O REAGINGS INVALID

1.0129 1.3353 49.5 141.3 *0u2P)6 1.37

1.0149 .9672 44.6 -175.0 .003211 3.L9

1.0428 .6866 44.5 -177.1 .003045 3.01

1.0448 .4020 49.5 -159.4 READINGS INVALID

NO READING
1.751 1.2776 78.1 111.5 .007982 9.iO

1.3191 .9572 79.2 180.O .003026 9.49

1.3891 .6567 71.2 -167.5 .003010 7.64

1.4030 .3861 75.3 180.0 .0U2978 b.45

1.4149 .0000 85.0 180.0 .002978 10.76

1.6617 1.2219 102.5 176.8 .002992 15.68

1.7114 .9373 87.1. -176.2 .003026 11.48

1.7552 .6348 76.0 -172.7 .003010 8.68

1.7771 .3960 81.2 -1l7.3 .002978 9.U3

1.4950 .0000 67.6 180.0 .0u2978 6.81

1275.00 .6841 1.2539 46.7 77.7 .0U3470 3,78

.6996 1.0174 29.5 137.7 .003198 1.39

.711a .7151 28.1 171.9 .003049 1.20

.7190 .3915 57.2 146.3 .003106 t'.0

".7190 .0000 47.6 180.0 .003106 3.52

.9981 1.3450 53.6 87.9 .0u3
0 5

1 4.3P

.9%81 .9884 45.2 105.3 .003105 1.18

1.0155 .6880 3V.9 174.0 .003199 2.30

1.0310 .3934 40.2 -159.8 .002214 2.62

1.0349 .0000 READINGS INVALID
1.3256 1.2965 59.4 115.7 .0,2949 5.21

1.3391 .9767 35.8 123.7 .0u2887 1.85

1.3547 .6492 18.3 t67.5 .0u3172 .S3

1.3643 .3895 20.7 163.3 .Ou3008 .65

1.3663 .0000 37.7 180.0 .Ou3008 2.1'

1.6124 1.2209 42.1 135.0 .002949 2.61

1.6822 .9225 23.1 149.0 .0%288
7  

.77

1.7151 .6202 33.7 180.0 .0U0172 1.80

1.7345 .3895 39.7 -143.1 .0u0008 2.37

1.7461 .0000 31.7 180.0 .0u3008 1.52
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Table D-XI. Wroot Smok, GrId CaIcutations Aay from 1/2 loch

t Ontryway (Contfinued)

Model 31, Shot 326

TIME X y U THrTA CENSITY 0mICROSEC INCHES INCHES PT/SEC DEGREES SLUGS/CUFT LB/SOFT

1314.680 .7065 1.291S 134.4 82.6 .0u3252 29.38
.6905 1.0408 31.9 76.0 .0u2947 1.50
.7124 .7104 27.7 65.? .003246 1.24.7144 .4020 12.4 38.7 .003133 .24.7144 .0000 7.7 .0 .003133 .091.0149 1.3891 67.6 91.6 .002760 b6.1t.0130 1.0109 36.9 96.0 .002832 1.93L.0050 .6905 29.0 93.t .0U2807 1.18I.CO70 .3881 20.8 68.2 .003040 .bb1.0408 .0000 5.8 .0 .003040 .051.3493 1.3313 74.0 105.1 .002833 7.761.3592 .9871 22.6 110.0 .002916 .75

1.3711 .6607 38.8 95.7 .003008 2.27
1.3831 .3920 12.2 71.6 .0u3075 .231.3771 .0000 36.7 .0 .003075 2.071.6378 1.2517 67.6 91.6 .0u2833 6.481.6915 .9493 42.8 108.4 .0u2916 2.671.7214 .6348 26.3 OT.1 .003008 1.04
1.7453 .3721 8.0 104.0 .003075 .10
1.7632 .0000 17.4 160.0 .003075 .461356.60 .7016 1.3876 29.5 19.7 .002990 1.30.7074 1.0484 32.0 21.8 .003265 1.6W.7229 .7403 39.4 49.1 .002994 2.32
.7287 .3992 33.8 - 3.4 .003021 1.72.7267 .0000 43.6 .0 .003021 2.88.9961 1.4128 34.0 96.7 .00u218 1.62
.9942 1.0252 21.5 33.7 .003185 .711.0136 .7171 38.2 27.9 .003031 2.211.0388 .4128 5t.5 27.6 .003003 3.98

1.0407 .0000 37.7 .0 .03003 a.111.3062 1.3682 32.0 119.7 .002556 1.31
1.3314 .9981 22.6 105.3 .002940 .7s1.3508 .6880 15.1 111.2 .00Z955 .34
1.3682 .4012 1•.3 33.7 .0D31q2 .331.4031 .0000 Z2.8 .0 .003192 .761.6105 1.Z868 20.4 119.1 .002556 .53
1.6686 .9632 13.3 153.4 .002940 .261.7074 .6453 8.2 - 14.0 .002955 .10
1.7326 .3973 ZS.1 71.6 .003192 1.00
1.7287 .0000 15.9 .0 .003192 .40
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Table D-Xx. Front Smoke Grid CaIculations -Away from 1/2 Inch
Entryway (Continued)

Model 31, Shot 326

TINE x Y U THiFTA CENSITY 0MICROSEC INCHES INCHES FT/SEC CEGRECS SLU.S/CUFI L1/SCFT

1398.40 .7343 1.3015 60.0 33.2 .003378 o.Ou
:7204 1.0527 59.6 65.1 .003088 5.49.7383 .7403 29.0 53.1 .C03014 1.27
.74R3 .4000 27.5 39.4 .Ou301U4 1.14
.7582 .0000 36.7 .0 .0u3014 2.03

1.0109 1.4229 67.8 70.0 .002817 6.48
1.0209 1.0229 37.1 5.3 .003101 2.14
1.0388 .7085 35.6 49.4 .003130 1.99
1.0527 .4119 11.8 9.6 *003143 .2?
1.0786 .0000 15.5 .0 .0j3143 .38
1.3333 1.3592 67.7 93.3 .002774 6.36
1.3532 1.0090 31.4 79.4 .002832 1.40
1.3652 .6746 19.0 66.0 .003089 .16
1.3950 .4000 25.q 26.6 .0u2992 1.00
1.3990 .0000 5.8 180.0 .002992 .05
1.6279 1.2697 42.7 95.2 .002774 2.53
1.6796 .9552 36.3 115.2 .002832 1.u31.7294 .6328 19.9 60.9 .003089 .61
1.7532 .3960 10.4 - 21.9 .002942 .16
1.7791 .0000 27.0 .0 .0O2992 1.091440.20 .7519 1.4205 135.9 56.3 .003091 ?2.54
.7326 1.1027 74.3 55.9 ..O3o79 '1.49
.7403 .7636 35.5 63.4 .0U2P76 1.81
.7500 .4167 16.4 14.0 003106 .42
.7636 .0000 23.8 .0 .003105 .b9

1.0194 '1.4767 92.5 67.1 .0v2767 11.83
1.0174 1.0543 67.8 69.4 .003270 7.5?
1.0368 .7442 32.3 47.5 .0a2897 1.51
1.0504 .4141 23.8 .0 .0U2994 *R,
1.0562 .0000 6.0 .0 .002994 .05
1.3023 1.4360 118.7 99.6 .002496 17.51
1.3372 1.0291 65.6 86.5 0u2903 6.24
1.3585 .7054 50.2 71.6 .0o2870 3.61
1.3915 .4128 25.8 90.0 .003076 1.02
1.3973 .0000 4.0 .0 .C03076 .02
1.6066 1.3314 92.6 99.9 .OU2486 10.66
1.6531 .9961 40.9 104.0 .002903 2.43
1.7171 .6628 53.6 90.0 .0O2870 4.1?
1.7422 .3934 11.6 31.0 .003076 .21
1.7558 .0000 23.e .0 .003076 1.02
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Table D-XI. Front Smoke Grid Calculations - Away from 1/2 Inch

SEntryway (Continued)

Model 31, Shot 326

TIME X Y U THETA DENSITY C
HICOOSFC INCHES INCHES FT/SEC DEGREES SLUJS/CUFT L8/SCFT

1482.00 .8100 1.4149 79.4 71.6 .003397 10.71
.7622 1.1144 43.2 79.7 .002823 2.63
.7542 .7721 20.2 73.3 .002127 .55
.7642 .4040 9.9 101.3 .003049 .15
.7821 .0000 17.4 180.0 .003049 .46

1.0468 1.5085 85.3 84.8 .0u2898 1CU56
1.0448 1.0866 73.6 94.5 .002960 p.03
1.0607 .7323 3S.3 99.5 U003016 1.87
1.0766 .4119 23.3 131.6 .003166 .86
1.0846 .0000 19.3 180.0 .003166 .59
1.3134 1.4766 95.9 99.3 .002483 11.42
1.3572 1.0746 89.8 108.8 .002969 11.97
1.3811 .7224 53.7 120.3 .002742 3.95
1.3950 .4259 46.7 150.3 .002762 3.02
1.4030 .0000 36.7 180.0 .002762 1.86
1.6119 1.3612 95.9 [15.0 .002483 11.43
1.6697 .9950 63.5 109.5 .002969 6.00
1.7294 .6866 43.6 131.4 .002742 2.63
1.7632 .4020 48.3 126.9 .002762 3.22
1.8050 .0000 25.1 180.0 .002762 .87

1523.80 .7771 1.4961 65.0 102.3 003107 6.56
.7403 1.1453 25.8 L12.6 .002928 .97
.7461 .7829 ?1.0 140.z .0u2884 1.38
.7481 .4264 49.0 158.6 .003087 3.71
.7461 .0000 45.7 177.5 ,003087 3.22

1.0271 1.5620 64.9 113.4 .002912 6.13
1.0116 1.1279 42.2 131.2 .0O3124 2,78
1.0310 .7791 59.2 140.4 .002915 5.10
1.0349 .4322 52.4 150.5 .003043 4.1R
1.0368 .0000 25.8 180.0 .003043 1.01
1.2868 1.5310 51.6 112.6 .0u2455 3.27
1.3081 1.1143 70.4 130.4 .002626 6.50
1.3314 .7519 55.1 149.7 .002739 4.16
1.3508 .4360 50.2 161.6 .002764 3.48
1.3605 .0000 39.7 18T.0 .0u2764 2.18
1.5659 1.4186 98;S 141.5 .002455 11.99
1.6318 1.0562 93.3 12A.1 .002626 11.42
1.6880 .6957 59.4 154.3 .002739 4.84
1.7132 .4322 87.8 154.6 .002764 10.67
1.7306 .0000 63ý5 180.O .002764 5.57
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Table D- * Front Smoke Grid Calculations - Away from 1/Z Inch
Entryway (Continued)

Model 31. Shot 326

TINE x Y U THETA CENSITY Q
HICROSEC INCHES INCHES FT/SEC DEGREFS SLUUS/CUFI LP/SCFT

1565.60 .7960 1.4786 29.4 111.2 .003295 1.43
:7522 1.1383 49.9 125.5 .00JU24 s.76
.1303 .7920 tI.0 150.5 .0u2166 1.60
.7184 .4219 48.4 151.4 .0uZnO8 3.29
.7363 .0020 50.2 180.0 .002d8S 3.54

1.0209 1.5682 66.9 133.k .002874 6.44
1.0169 1.1184 55.3 141.5 .0u2968 4.5S
1.0149 .7701 57.2 168.1 *0u2926 4,79
1.0308 .4378 60.5 153.4 .003094 5.66
1.0587 .0000 67.6 180.0 .0U3094 7,07
1.2935 1.5244 60.5 153.4 .002857 5.271.3114 1.1284 68.5 163.6 .002734 6.41

1.3333 .7502 69.7 176.8 .0u2882 6.99
1.3473 .4418 66.4 171.6 .0u2792 6.15
1.3632 .0000 63.7 180.0 .002192 5.67
1.5343 1.4229 101.4 162.3 .OU2851 14.69
1.6119 1.0687 95.1 174.2 .0U2134 12.4's
1.6756 .7124 91.1 175.1 .0u2882 11.96
1.6836 .4398 87.0 -177.1 .002792 10.57
1.7413 .0000 94.7 180.0 *0u2742 12.51

1607.40 .7655 1.5233 READINGS INVALID
.7112 1.1860 50.8 141.3 .0u2922 3.77
.7016 .8081 38.2 171.0 .003066 2.23
.7054 .4496 21.4 158.2 .003072 .70
.69:7 .0000 35.8 -176.8 .0U3012 1.96
.9806 1.6105 77.2 134.0 .002988 ".89
.9671 1.1609 63.9 154.2 .003154 6.44
.9748 .7907 60.3 170.5 .001417 5.73
.9806 .4593 5b.7 -175.9 .0U2956 4.58
.9690 .0000 71.4 180.0 o0U2956 7.54

1.2326 1.5581 124.6 142.8 .0u2687 20.85
1.2422 1.1337 87.4 177.4 .002775 10.59
1.2616 .7558 q1.8 173.8 .002891 12.1$
1.2849 .4457 85.9 -173.4 .002958 10.91
1.2965 .0000 87.3 180.0 .002958 11.27
1.4690 1.4496 112.8 145.8 .0u2687 11.09
1.5368 1.0659 95.4 176.4 .0U2775 12.63
1.5969 .7035 101.2 180.0 .002891 14.79
1.6260 .4283 66.5 -153.4 .002958 o.5b
1.6357 .0000 READINGS INVALID
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Table D-XU. Rear Smoke Grid Calculations - Away from 1/2 Inch
Entryway

Model 31, Slot 328

TIME X Y U 7MFTA DENSITY
MICROD EC INCHES INCHES FT/SEC DEGRECS SLUtS/CUFT L1/SCFT

327.90 Z.1104 1.4b18 66.4 - 22. .00U2428 5.36
2.4794 1.2436 31.2 - IR.4 .002367 1.15
2.4620 .9337 34.1 - 10.0 .002250 1.31
2.4407" .6160 '8.4 - 45.0 .0O2257 .0d
2.4465 .0000 13.8 .0 .0u2257 .22
?.8571 1.4935 38.4 - 11.9 .002306 1.70
2.8107 1.2765 33.6 3.4 .002239 1.2?
2.7661 .9511 33.6 28.1 .002302 1.30
2.7971 .6973 8.1 -104.0 .002289 .06
2.8087 .0000 2.0 180.0 .002289 .00
3.2542 1.48J8 21.0 41.7 .OU2095 .4t
3.2329 1.2707 30.2 78.7 .002220 I.OL3.2174 1.0247 4.4 -153.4 .00226L .02
3.2116 .7632 16.9 20.6 .0u2326 .33
3.2039 .0000 23.7 .0 .Ou2326 .651.6571 1.4644 .0 .0 .002095 .00
3.6107 1.2688 20.1 - 11.1 .002220 .45
3.5700 1.0383 16.3 14.0 OL,22bl .30
3.5797 .8000 36.9 14.1 C0u2326 1.58
3.5777 .0000 15.8 .0 .0.2326 .29369.70 2.5828 1.4628 90.2 - 43.3 .0J2577 10.47
2.5352 1.2309 89.1 - 29.9 .007658 10.53
2.5134 .9257 68.6 - 57.7 .002255 5.30
2.4757 .6046 47.7 - 31.d .002448 2.76
2.4797 .0000 9.7 .0 .002448 .112.9217 1.4827 96.2 - 38.5 .002469 IL.43
2.8404 1.2587 71.9 - 30.7 0025C7 6.47
2.5186 .9732 45.2 - 20.0 .002274 2.32
2.7968 .6799 22.0 -105.3 .002313 .56
2.8345 .0000 19.3 .0 .0u2313 .433.2825 1.4866 71.2 - 37.8 .002209 5.60
3.2507 1.2805 38.2 - 45.0 .002280 1.61
3.2309 1.0248 7.0 - 33.7 .002307 .063.2190 .767l 15.9 - 14.0 .0u2282 .293.2190 .0000 23.2 .0 .0u2282 .61
3.6333 1.4727 15.6 172.9 .002209 .2?
3.6075 1.2547 2.7 135.0 .002280 .01
3.5996 1.0446 17.8 - 12.5 .002307 .37
3.5897 .8226 10.9 - 45.0 .0U2282 .14
3.5917 .0000 5.8 .0 .002282 .04
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Table D-XII, Rear Smoke Grid Calculations - Away from 1/2 Inch
Entryway (Continued)

Model 31, Shot 328

TIME X Y U THETA CENSITY
MICROSEC INCHES INCHES FT/SEC DF.qEVS :LUtS/CUFT Lo/SnI-I

411.50 2.5763 1.4199 98.8 - 73.7 .002701 131.t
2.5569 1.1990 100.2 - 75.1 .002492 17.5()
2.4988 .875t 83.8 - 81.19 0u2561 9.Uf)
2.4814 .5908 60.5 - 51.6 .Cu0467 4.51
2.4562 .0000 15.8 .0 O.J2467 .31
2.9327 1.4334 100.7 - 64.4 .002698 11.61#
2.8726 1.2397 90.0 - 70.. .0u2680 10.85
2.8087 .9356 92.5 - ?3.g .. Ou234ii 10.05
2.7913 .6760 79.6 - '4.0 *0U2253 1.15
2.8281 .0000 12.0 9.% C1.22.1 .16
3.3143 1.4450 85.9 - 67.0 .00Z541 9137
3.2600 1.2446 84.9 - 65.2 .002373 m.5b
3.2232 1.0208 66.4 - -9.1 .OU2231 4,72
3.2271 .7593 61.9 - 73.1 ,CU2426 4.6)
3.2271 .0000 11.9 .0 ,Ou24.b .11
3.6416 1.4664 61.0 - 65.1 .0U2541 4.73
3.6085 1.270T 49.1 - 49.9 Ou2373 2.13h
3.5874 1.0344 56.6 - 77.9 .007231 ,.5?
3.5874 .7923 46.1 - 80.1 ,Ou2426 2.5d
3.5a35 .0000 15.8 10.0 ,0ui426 .3')

453.30 2.6105 1.3677 102.6 - 73.6 .0U2547 1J.42
2.5610 1.1338 102.2 - 79.1 ,0u2634 13.77
2.5253 .8424 74.3 - 62.1 .002367 6.5$
2.5134 .5570 57.6 - 50.4 *CU2621 4.$5
2.4955 .0000 52.1 .0 01U2621 3.51;
2.9653 1.3915 110.9 - 58.5 .Gu2551 10.7L
2.8702 1.1734 105.5 - 66.3 O0U2554 14.71
2.8444 .8840 95.0 - 63.4 OU2501) 11.2'
2.8541 .6244 97.7 - 52.2 C02b%56 12.6.
2.8464 .0020 59.9 .0 *CU2656 4.76
3.3162 1.4093 84.5 - 79.5 .002384 .150
3.2864 1.2032 107.5 - 72.7 .0o23i9 13.79
3.2646 .9673 108.7 - 56.6 .C02468 14.S7
3.2369 .7076 86.5 - 66.3 .Cu2571 4.64
3.2309 .0000 38.6 .0 ,CU2579 1.17
3,6591 1.4172 127.0 - 81.3 .0u2384 L[.21
3.6392 1.2170 115.5 - 80.4 OU.238q 11.95
3.6115 .9891 99.5 - 71.9 .012468 12.22
3.5976 .7770 88.6 - 69.6 ,CU2579 10.12
3.5758 .0000 17.4 .0 .Ou2579 .35
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Table D-XII. Rear Smoke Grid Calculations - Away from 1/2 Inch
Entryway (Continued)

Model 3I, Shot 328

TIME x Y U TIHETA. OChSITY 0

mICROSEC INCHES INCHES FT/SEC UEGRFES bLU.S/CUVI L8/S'.Fr

495.10 2.6053 1.3211 ' 106.2 - 8., .0u2498 14.09

2.5763 1.0981 65.9 - 81.4 .0G32345 >,5.

2.5337 .o097 63.8 - 48.? .002549 '.52

2.5182 .5462 54.6 - 40.6 .0u2610 3.90

2.5085 .0000 33.6 .0 .0.2610 1.47

2.990R 1.338S 103.1 -10?.2 .002756 14.63

2.9153 1.1429 95.5 - 65.6 .0u2757 12.51

2.8513 .8504 92.6 - 50.2 .00246d LO.5H

2.8513 .5985 69.2 - 53.1 .0u2677 6.40

2.8881 .0000 71.2 - 1.6 .0u2677 b.7b

3.3298 1.361T 117.4 - 77.4 .0U2485 11.14

3.2930 1.1.09 93.0 - 77.7 .002692 L1.64

3.2833 .9298 92.0 - 75.1 .0U2458 10.41

3.2620 .6799 76.0 - 62.1 .002u809 o.12

3.2659 .0000 37.5 .0 .Cu2809 1.99

1.6610 1.3404 116.7 - 92.9 .0u2485 16.93

3.6281 1.1564 132.4 - 90.0 .002692 23.59

3.6184 .9395 80.6 - 78.7 .00245d 1.9$

3.6184 .7090 114.5 - 75.0 002809 15.43

3.6010 .0000 33.6 .0 .002809 1.58

536.90 2.62F3 1.2626 66.0 -310.6 .002890 o.29

2.5709 1.0684 73.4 -116.6 .002564 6.91

2.5689 .7929 41.8 -104.0 U002654 2.80

2.5550 .5213 53.4 -102.5 002683 3.83

2.5292 .0000 11.6 180.0 Ou26d3 .1I

2.9435 1.2904 76.7 -130.9 .002671 7.85

2.9098 1.0862 93.4 -119.7 .02812 12.27

2.9039 .8127 54.4 -106.5 .002048 4.21

2.8959 .5689 53.6 -120.3 .U30?3 4,4?

2.9177 .0000 1ý.4 180.0 .003073 .31

3.3419 1.2944 95.9 - 99.3 .002605 11.91

3.3062 1.1120 70.5 - 99.5 .002811 6.98

3.2884 .8781 77.3 -103.0 .002444 1.30

3.2725 .6402 47.3 -1Ol.9, .002970 3.33

3.2686 .0000 25.1 180.0 .002970 .94

3.6531 1.3003 63.8 - 93.5 .0u2605 5.31

3.6392 1.0842 77.6 - 95.7 ,0u2811 8.47

3.6274 .9098 64.3 -122.7 .002444 5.03

3.6274 .6660 55.7 -146.3 .002970 4.61

3.6095 .0000 READINGS INVALID
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Table D-.XI. Rear Smoke Grid Calculations - Abr• from 1/2 rnmd
Entryway (ontinued)

Model 31, Shot 328

TIME X y U THETA CEaSI TYMICROSEC INCHES INCHES FT/SEC DEGREES SLWjS/CUF7 LB/S/1T

578.7C 2.5821 1.2591 51.2 -13R.0 .0 24?7 3.oSG2.5433 1.0324 53.2 -111.ý .002812 3.9,r2.5220 .7632 62.0 -147.S .002637 5.072.5065 .4939 68.2 -157.9 .002932 6.812.4969 .0000 67.2 180.0 .0u2932 6.62
2,9404 1.2804 49.6 - 94.6 .002491 4.072.8688 1.0615 40.0 -159.8 .0v2760 2.212.W358 .7981 69.5 -165.2 *Of26C6 6.212.8242 .5521 71.7 -164.9 .002859 b.202.8726 .0000 83.0 180.0 .002859 9.85
3.3143 1.2668 64.1 -146.3 .002515 5.113.2814 1.0712 54.5 -136.5 .002851 4.2e3.2659 .8542 60.6 -161.0 .CO3001 ý,523.2523 .6334 49.4 -163.1 READINGS INVALID
3.2407 .0000 53.3 180.0 READINGS INVALID3.6571 1.2765 43.9 -125.- .OU?)I5 2.423.6203 1.0789 29.7 176.2 .02dbt 1.273.5835 .8852 53.7 -162.9 .083007 4.343.5719 .6780 43.9 172.2 REAOINGS INVALID
*40 READING

620.50 2.5887 1.2270 19.8 -157.2 .003012 2.49
2.5510 1.0188 39.C 1r1.5 .CU2795 2.182.5193 .7552 66.7 -170.0 .0u2629 5.947.4916 .4955 67.0 148.4 .002906 6.512.4618 .0000 73.4 180.0 .0u2W06 I'd"
2.9395 1.2408 45.9 -157.8 .01.13t7oq2.8722 1.0723 48.6 167.2 .0u2881 2.732.8365 .7948 56.1 176.1 .O2739 4.312.8226 .5491 34.' 163.6 .CU2941 1.722.8345 .0000 11.4 180.0 .002941 7.!13.2884 1.2587 43.6 167.2 .002722 2.153.2666 1.0743 42.2 164.1 .02779 2.4?3.2309 .8583 48.3 163.7 .002549 2.973.2250 .6264 53.1 160.9 .002d25 3.993.2151 .0000 40.5 te1.0 .002825 2.32
3.6274 1.2646 23.3 175.2 .0u2722 .743.6095 1.0862 23.3 131.6 .C0277d .753.5758 .8940 15.6 97.1 .002549 .313.5837 .6720 11.3 31.0 .002825 .18
3.5917 .0000 READINGS INVALID
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Table D.MXf. Rear Smoke Grid Calculations-- Away from 112 Inch
- $ ~~~Entnya (Contbnue4) -- . .

Model 31, Shot 328

TIME x Y U THETA DENSITY '3
MICROSEC INCHES P4CHES FT/SEC DEGREES SLUGS/CUFT LU/SOFT

662.30 2.5453 1.2436 51.7 M71.4 .u02830 3.7d
2.5046 t.0381 61.5 174.5 .002703 5.12
2.4562 .7516 69.4 175.1 .0U0611 6.29
2.4407 .5075 49.4 177.? .0U2741 3.35
2.4232 .0000 43.5 180.U ,0u2741 2.59
2.8978 1.2630 45.8 177.6 0u2705 2.84
2.8262 1.0712 40.0 -1TL7, .0u2714 2.17
2.7797 .8019 56.? 161.6 .CU7669 4.22
2.7913 .5617 54.8 154.4 .CU2155 4.14
2.8010 .0000 25.7 180.0 .0u2755 .91
3.2717 1.2765 30.1 156.0 o0U2466 1.12
3.2407 1.0828 21.7 180.0 .002603 L,003.2194 .6676 26.0 171.3 .C02539 .86
3.2019 .6508 31.2 161.6 .002711 1.32
3.2000 .0000 .0 .0 .0D2711 .00
3.6339 1.2705 21.4 3S.7 *Cu2468 .56
3.6048 1.0964 10.1 168.7 0CU2603 .13
3.5816 .9007 8.1 -166.0 .002539 .08
3.5816 .6838 7.1 -123.7 .0u2711 .07
3.5661 .0000 . 13.8 180.0 002711 .26

704.10 2.5372 1.2329 54.9 -169.9 ,GU2788 4.20
2.4896 1.0243 51.5 -167.0 ,00277F 3.6y
2.4500 .7611 35.5 157.6 .002564 1.62
2.4420 .4975 27.3 171.9 ,0U2759 1.03
2.4182 .0000 25.1 180.0 C0U2759 IJ7
7.89q.O 1.2468 11.8 166. Q CLJ24,5 ,-A
L.8325 1.0664 23.9 -166.0 0U2908 .41
2.7830 .8127 19.7 168.7 .0C2646 .51
2.7730 .5728 29.5 -168.7 .002693 1.17
2.8087 .0000 13.5 180.0 .00269' .25
3.2607 1.2706 5.5 -135.0 .002353 .04
3.2389 1.0743 13.7 135.0 .0u2631 .25
3.2052 .8622 13.7 -171.9 C0u2

4
11 .22

3.1952 .6363 16.6 -125.5 .002770 .38
3.2151 .0000 25.1 180.0 .0u2770 .87
3.6452 1.276b 15.9 166.0 .002353 .30
3.5996 1.0882 26.3 -162.9 .002635 .91
3.5679 .8920 25.1 -157.4 .002411 .76
3.5798 .6660 31.4 -169.4 .0u2770 1.37
3.5778 .0000 READINGS INVALID

-3

361



Table D-XII. Rear Smoke Grid Calculations - Away from 1/2 Inch
Entryway (Continued)

Model 31, Shot 338

TIME X Y U THETA DENSITY
NICROSEC INCHES ['lCHES FT/SEC DEGREES SLUGS/CUFT L8/SQFI

745.90 2 4910 1.2339 L2.5 161.6 .0u2544 .20
2.4542 1.0266 8.1 166.0 .002697 o0?
2.4232 .7651 10.6 111.8 .002470 ,14
2.4136 .5114 21.4 L46.3 .002707 .62
2.3981 .0000 2.0 180.0 .00270? .01
2.8668 1.2707 15.8 .0 .00,2574 .32
2.8029 1.0654 4.0 89.9 .002646 .02
2.7603 .8058 20.3 150.9 .002480 .51
2.7622 .5559 16.9 110.6 .0u2774 .40
2.7874 .0000 17.8 180.0 .002774 .44
3.2678 1.2726 10.6 21.8 002572 .1I
3.2310 1.092b 19.8 126.9 .002601 .51
3.2058 .8659 8.1 76.0 .002606 .09
3.1923 *6373 18.7 108.4 RE.DINGS INVALID
3.1748 .0000 59.3 180.0 READINGS 1NVALIU
3.6184 1.2823 43.3 155.8 0iL2572 2.42
3.5197 1.0886 11.2 135.0 .00260t .16
3.5584 .8910 18.2 -167.5 .002606 .43
3.5506 .6780 35.2 12R.? REAOINGS INVALID
NO READING READIIGS INVALID

787.70 2.5253 1.2369 23.3 -131.6 .002668 ,72
2.4817 1.0268 34.8 -109.4 .0u2894 1.75
2.4460 .7711 25.2 -147.5 .O02615 .83
2.4242 .5094 27.8 -146.3 .002703 1.05
2 -4o " .UCOO 21.2 1P0.0 .Ou2702 .61
2.9098 1.2468 40.9 - 70.7 .0U3056 2.56
2.8325 1.07Q4 22.0 -105.• *0u2876 .70
2.7651 .6226 16.5 -110.6 .002674 .36
2.7671 .5887 7.0 -123.7 .002770 .0O
2.7909 .0000 17.4 180.0 .002770 .4.
3.2706 1.2745 20.8 -111.8 .002522 +"'
3.2270 1.0902 9.1 - 78.7 .002557 .12

. 3.2071 .8702 11.7 - 99.5 .002795 .19
3.1893 o6541 4.3 -116.6 REAOIKGS INVALID
3.1556 .0000 1.9 .0 READINGS INVALID
3.6056 1.2944 34.5 - 26.6 .002522 1.50
3.5917 1.0961 37.1 - 27.9 .002557 1.76
3.5500 .8880 7.7 180.0 .002795 .08
3.5580 .6938 22.0 - 74.7 READINGS INVALIC
NO READING READINGS INVALID
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Table D-nII, Rear Smoke Grid Calculations - Away from 1/2 Inch
Entray (Continued)

Model 31, Shot 328

TIME X Y U THETA CrqSITY 1
MICROSEC INCHFS INCHES FT/SEC UESqECS SLURS/LUFT LB/SOFT

829.50 2.4755 1.2165 47.5 -135.U .0O2436 2.71
2.4426 .993? 58.7 -137.7 .002762 4.77
2.4019 .7516 43.4 -149.4 .Cu2387 2.25
2.3903 .4959 40.5 -133.0 *0u2679 2.20
2.3768 .0000 27.7 180.0 .002679 1.03
2.d04 1.2320 31.2 -161.6 .002454 1.39
2.7971 1.0441 34.6 -151.9 .OU2642 1.49
2.7545 .7903 32.2 - 79.4 .002556 L.32
2.7584 .5501 33.6 - 86.6 .002727 1.54
2.7700 .0000 4.C .0 .002727 .02
1.2600 1.2533 21.3 - 68.2 .0u23e6 .54
3.2329 1.0828 27.5 - 69.0 002617 .q9
3.2039 .8542 33.8 - 83.3 o0u2514 1.44
3.1903 .6334 25.8 - 57.S C00256T7 .8
3.1768 .0000 33.6 .0 o0u2667 1.45
3.6494 1.2668 81.5 - 22.b .002386 7.92
3.6126 1.0712 21.8 - 84.8 .002617 .62
3.5506 .8910 37.3 - 58.0 .0C2514 L.75
3.5>64 .6567 37.5 - 71.6 .OvZ67 l.dO
3.6242 .0000 READINGS INVALID

871.30 2.4916 1.2032 13.5 180.0 .002083 .24
2.4381 .9871 17.8 130.6 .002647 .42
2.4083 .7493 9.8 101.8 .0u2300 .11
2.3964 .4797 15.6 - 7.1 .0C2642 .3?
2.3885 .0000 29.0 .0 .0U2642 1.11
2.8801 !2369 18.2 -148.0 .00u655 .44
2.8028 1.0541 19.r -i68,f .0u2z5q .50
2.7711 .7909 4.3 -153.4 .002699 .03
2.7691 .5550 13.9 33.7 .002749 .77
2.7948 .0000 15.4 .0 .002749 .33
3.2785 1.2547 12.2 - 71.6 .Wo2355 .18
3.2369 1.0644 33.1 - 96.7 .002427 1.33
3.2111 .8365 18.2 -122.0 .002794 .46
3.2032 .6323 18.3 - 71.6 READINGS INVALID
3.1893 .0000 11.6 .0 READINGS INVALID
3.6809 1.2626 41.1 -138.8 .902355 1.98

'3.5937 1.0743 38.3 -130.9 .002427 1.7R
3.5699 .8563 27.4 - 50.7 .002794 1.05
3.5699 .6581 12.2 - 71.6 READINGS INVALIV
NO READING READINGS INVALID
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Table D-X12. Rear Smoue G0-a cailstks - "ca 112 Inch

Moael 31, Shot 328

TIME v U THETA DENSIiY

"MtCROSEC INCHES 14CHES FTiSeC DCGREES SLUuS/CUFI LbIt,'FT

913.10 2.4620 1.2165 9*9 36,9 .002466 .13

2.4310 1.0073 27.4 30.3 .002758 1.04

2o4000 .7613 51.5 32.5 .00237T 3.16

2.4058 .4939 55.8 22.Q .Cr2 i2.i .2

2.4058 .0000 55.3 .0 .002723 4,17

2.8649 1.Z2Z3 43.3 -133.2 .002593 Z.41

2.77T7 1.0402 23.0 -121.0 .002700 .72

2.7506 .7884 23.1 -110.0 .0l2610 .7T

2.7700 .5579 22.1 -169.?7 .002180 .63

2.7855 .0000 29.6 .0 .002780 1.22

3.2639 1.2416 69.6 -124.6 .002413 4.85

3.2291 1.0499 53.Z -132.0 .002,58 3.90

3.1942 .8387 21.4 -146.3 D002469 .56

3.1961 .6160 32.4 -142.4 READINGS INVALIO
3.1884 .0000 READINGS INVALID
3.6184 1.2397 95.0 -136.7 .002413 10.90

3.5674 1.0421 69.9 -132.7 C0U27?8 6,74

3.5680 .0697 28.8 -164.1 .002469 1.02

3.5603 .6450 19.8 143.1 REAVINGS INIVALIO

NO READING READINGS INVILID

954.90 Z.4995 1.2091 47.0 - 99.1 .OU2VI2 ..21

2.4618 1.0010 20.8 - 68.2 .003033 .6b

2.4519 .7770 30.0 - 14.9 .002833 1.27

2,4480 .5015 26.3 1?.1 .0u2966 1.D2

2.4440 .0000 23.2 .0 .002966 .30

2.8503 h.07M 54.6 - 94.1 .00295? 4.41

2.7909 1.034'' 37.9 - 75.3 G002o43 t.05

2.7631 .769: 33.3 -100.0 .02625 1.57

2.7473 .551U 29.5 -168.7 READINGS INVA•LI

2.8246 .0000 1.9 .0 READINGS INVALID

3.2389 1.1972 87.1 -102.* .002695 10.23

3.201Z 1.0248 47.8 -104.0 °0v2969 3.34

3.1933 .8246 53.9 -104.5 .0U2879 4.17

3.1774 .6125 35.5 -1L2.4 READINGS INVALID
NO READING
3.6115 1.1972 99.7 - 98.q .002695 13.39

3.5461 1.0228 52.7 -113.7 .0v
2 9 6 9  

4.13

3.5421 .8484, 56.8 - 80.2 .002d79 4.65

3.5540 .6700 23.3 - 41.6 READINGS INVALIU
NO REAOtHG READINGS INVALID
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Table D-XII. Rear Smoke Gzid Calculations - At y from 1/2 Inch

Entryway (Continued)

Model 31, Shot 328

TIME X Y U THETA DE:6S1 Y
HICROSEC INCHES INCHES FT/SEC DCGREES SLU4S/CUFT L'/SOFT

996.70 2.4542 L.T7CO 90.1 -127.9 .002856 L1.6U
2.4387 .9879 60.5 -128.4 .002966 5.43
2.4291 .7531. 73.5 -126.3 .002990 B,.O

2.4310 .5017 53.4 -129.0 .ou3U2O 4.$0
2.4291 .0000 31.6 lIeO.O .03020 1.31
2.8571 1.1680 101.6 -10.5 .03125 16.13
2.7874 1.0034 72.5 -101.0 .002771 7.27
2.7448 .7554 44.2 -116.6 .OU29CO 2.03
2.7409 *5521 43.6 - 84.4 U002826 2.69
2.7874 .0000 37.5 180.0 .02826 1.9.
3.244b 1.1564 90.3 - 79.9 .0u31t9 12.40
3.2174 1.0014 72.9 - 77.T .0026C7 6.92
3.1806 .7864 76.2 - 58. .OU2653 7.71
3.1826 .5831 READINGS INVALID
3.1884 .OOCO REAINGS INVALID
3.6029 1.1409 83.8 - 81.9 .003149 11.03
3.S661 .9917 82.3 - 65.q ,0U2607 8.42
3.5777 .d136 82.9 - 77.6 .O02653 9.12
3.5777 .6295 68.6 - 78.1 READINGS INVALID
NO READING READINGS INVALID

1038.50 2.4440 1.1378 71.8 -126.3 C'.3062 7.40

2.4242 .9534 62.3 -119.? O0J2944 ,.71
2.4083 .7175 57.0 -118.3 .002644 4.28
2.4143 .4599 b6.9 -123.7 .003092 6.93
2.4123 .0000 19.3 180.0 .003092 .'.8
2.8266 1.1060 98.3 -109.5 .0,3149 15.22
2.7770 .9633 75.9 -104,7 .O02787 u.02
2.7W-13 .729A 50.7 -107' %G 17- tiNVAL!Z
2.7512 S5074 50.5 - 96,6 REAODIGS INVALI0
2.7869 .0000 7.7 160.0 READINGS INVALIO

3.2547 1.1080 86.7 -lot.- .0%)2858 10.7•5

3.2170 .9534 77.8 - 97.1 .002984 9.04

3.2329 .7592 51.5 - 77.0 READINGS INVALID
NO READING
NO READING
3.6234 1.1140 83.4 - 76.6 .002858 9.93
3.5798 .9475 83.0 - 72.4 .002984 10.29
3.5600 .7671 73.8 - 96.0 READINGS INVALID
3.5679 .6026 76.9 -101.6. READINGS INVALID
NO READING READINGS INVALID
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Table D-,II. Rear Smoke Grid Calculations Away ftm 112 Inch
Zntryway (ontrmzed)

Model 31, Shot 328

T11M x u u THETA OEaSITY C
NICROSEC INCHES INCHES FT/SEC DEGREES SLUCS/CUFT LI/svt-r

1080.30 2.4116 1.1119 117.8 -157.3 .CU2935 20.36
7.4077 .9337 82.3 -155. .00u3041 10.29
2.4019 .7031 91.C -152.) .0U2752 11.40
2.3942 .4455 78.0 -171.3 .001152 .5n,
2.4097 .0000 69.2 180.0 .003152 1.54
2.8242 1.0751 95.6 -150.1 .0o371 10.17
2.7680 .9298 102.0 -148.5 0u2?8? 15.54
2.7203 .7070 79.5 -145.1 OU2930 9.75
2.7351 .5017 82.5 -163.3 .003017 10.27
2.7797 .0000 61.3 180.n .0U30t1 05.6t
3.2271 1.0112 92.4 -131., .002952 12.6f
3.2077 .9259 86.8 -131.3 .0U2778 Iu.4r
3.1923 .7361 99.3 -148.0 .Ou2u7l 14.15
3.1768 .5501 READINGS INVALID
3.1884 .0000 READINGS INVALID
3.6223 1.0596 88.9 -126.9 .002952 11.67
3.091' .9143 75.0 -108.4 .0o217n 7.'1
3.5700 .7400 READINGS INVALID
3.5622 .5540 r5.6 -109.4 .003O02 8.54
3.6165 .0000 READINGS INVALID

1122.10 2.3350 1.0922 131.3 -160.2 .0u305e 26.36
2.3489 .919? 133.0 -166.6 .002-16 25.8C
2.3271 .6759 126.5 -167.7 .002097 ?3. LP
2.3370 .44e0 114.5 -174.2 .0u3181 2u.do
2.3429 .0000 113.9 180.0 .OUI081 20.64
2.7433 1.0585 66.7 -157.8 .002922 6.50
2.6898 .9098 84.8 -149.9 .0129C4 10.44
2.6779 .683R 101.2 -166.3 .0tu2030 14,94
2.6720 .4836 101.6 -165.7 .0.1026 15.63
2.7255 .0000 117.8 180.0 .003026 2U.90
3.1933 1.0387 74.3 -152.1 .0u2r34 7?.4
3.1596 .8880 95.1' -156.0 REAOINGS INVALID
3.1477 .7076 84.8 -168.2 HEADINGS INVALIL
3.1338 .5273 76.4 -159.3 REALI%GS INVALIC
3.1457 .0000 85.0 180.0 READINGS INVALID
3.5699 1.0426 53.3 -136." .002734 3.88
3.5560 .8761 64.8 -153.4 READINGS INVALIv
NO READING
3.5421 .5312 36.6 -161.6 READINGS INVALIO
NO READING
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Table D-XI1. Rear Smoke Gnd Calculations - Away from 1/2 Inch-t Entryway (Continued)

Model 31, Shot .328

TIME x Y U TH3 14 CESI TY 1
MICR$OSE INCHES INCHEb FT/SEC (WW4Qg S"LLs/curT LH/SCI-T

1163.90 2.2a71 1.06?3 99.8 -172.0 .Ou251d 12.51
2,7180 .9071 110.5 -350.7 o*C0662 I1.46
7.27?80 .6760 98.8 lAO.o .002669 15.02
2.2799 .4344 104.5 -164.6 .063235 17.66
2.2954 .00O0 104.7 IAO18.0 .0235 11.74
2.7622 1.0499 76.3 -169.6 .003149 9.1'
2.6944 .t872 105.6 -177.5 .Cu33?1 11.5j
7.6305 .683h 90.9 -178.8 ,Cu2711 11.2u
7.6363 .4765 63.4 -176.4 .CJ2j?1 5.9t
2.6615 .O0O0 92.9 180.3 .O2v71 Ite.d
5.1613 1.0363 S3.9 -171.6 ,0218e 4.0%
3.1t2Cb .8d72 69.0 -166.8 .Cu2d12 6.70
3.1000 .?1n6 68.6 -168.4 OU2560 6.02
1.1051 .5230 53.5 -17t.4 .UU2831 4.0"
8.1031 .0000 41.4 180.0 ,0u2z8s 3.193.5835 1.024 26.C - 98.7 .Cu27e8 .94
3.5112 .u852 29.9 -117.4 .042n12 1.7b
3.%243 .7245 icAUI4n;S 9NV8LID1.5274 .b4?4 45.1 142.1 .OU2h3$ 2.,"
3.5738 .0000 A6E•NIGS INVALID

1205.70 2.2359 1.0183 130.1 174.0 .*)u442 74.9s
2.23q8 .8999 127.0 -I OU30 .u3T75 22.9f
7.2279 .6759 l16.0 377.1 .002527 17.00
2.7359 .4202 112.1 -177.0 .CU3084 13.39
2.2379 .0000 113.' 180.0 .CuIO84 20.01?.6680 1.0446 165,1 -169.2 .00266S Io.33
2.5847 .8959 '4'-7 -178.. 0Ou2u2t 81.20
c.S

8
67 .6819 116.) -16R8. .062861 19.l3

2.6085 .4797 101.1 -173.4 .Cu2•73 14.6,,
2.6323 .0OOU 38.6 180.0 .U078P3 2.14
3.1391 1.0307 77.8 -156.6 *0v2561 1.71
1.0922 .8722 77.1 -i57.9 .0u2652 7.85
1.0803 .6938 85.2 -15R.2 C0%3062 10.5g
1.0803 .5233 81.2 -162.0 .0t2700 0.90
3.0981 .0000 3U.6 380.0 C02700 2.01
3.5659 1.0168 77.2 -126.9 .0u2561 7.64
3.5263 .0722 5u.7 -117.4 .002652 4.57
3.4906 Z7056 76.5 -137.0 .0t3062 d.96
3.5064 .5590 47.1 -145.0 .0U2700 3.00
1.5917 .0000 READINGS INVALID
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Table D-XII. Rear Smoke Grid Calculations - Awayfrom 1/2 Inch
Entryway (Continued)

Model 31, Shot 328

.TN•E X Y U THETA CENSITY '
NICROSEC INCHES INCHES FT/SEC DEGREES LU06/CUFT LB/SCFT

1247.50 2.1579 1.0809 114.8 177.0 .00271o 1r.hb
2:1559 :8930 101.2 -167.6 .0U2931 14.99
2.1617 *6818 67.9 -171:6 *0U2619 6.04
2.1676 .4281 95.0 163.1 .C02935 13.25
2.1811 .0000 128.4 180,A 0t29ý5 24.21
2.5995 1.0189 144.2 -170,I .002163 79,77
2.5453 .8833 101.2 -167.6 .0U2767 14,16
2.5162 .6605 75.7 -172.5 .0026,9 7.63
2.5356 .4649 83.3 -157.7 .004998 10,40
2.6228 .0000 21.7 180.0 .002998 8 71
3.0896 1.0053 107.5 -144.0 .0U2645 13.?d
3:0489 .8581 66.4 -149.6 .002572 5.67
3.0315 .6877 63.8 -158.2 .002602 5.31
3.0276 .4978 71.4 -131.6 READUIGS 11VALIO
3.0644 .0000 65.2 180.0 REAUINGS INVALIU
3.5370 .9608 104.3 -127.3 .002645 14.39
3.5061 .8329 80.6 -126.0 *0u2572 d.36
3.4131 .6722 50.6 -110.6 .002602 3.)4
3.4886 .51!3 66.9 -1.oqo0 RE-OINGS INVALIC
NO READING READINGS INVALID

1289.30 2.1209 1.0842 38.8 174.3 .0027eq 2.10
2.1407 .8781 35.0 173.7 .00328R 4.01
2.1606 .6660 31.1 -172.9 .00261W 1.27
2.1447 .4480 31.8 166.0 .002681 1.16
2.1090 .0000 25.1 180.0 .002631 .84
2.5253 1.0208 88.6 -168.7 .0u2102 1U.6L
2.4856 .8741 64.0 -174.8 Ou2828 5.79
2.5114 .6720 42.9 -172.2 .002410 2.21
2.5312 .4480 37.5 -168.1 .003187 2.24
2.6105 .0000 57.9 180.0 *003187 5.35
3.0525 .9673 90.8 -141.9 0u29CZ 11.96
3.0347 .8385 68.6 -147.7 .002705 6.36
3.0208 .6700 57.4 -132.3 .0u2482 4.09
3.0327 .4698 36.3 -154.8 qEADINGS INVALID
3.0327 .0000 9.7 180.0 READINGS INVALID
3.5025 .9336 48.6 - %.8 .002902 3.41
3.4787 .806? 70.9 -119.4 .002705 b.80
3.4727 .6581 48.0 -130.1 .002482 2.85
3.4846 .4955 45.4 -167.7 READINGS INVALID
NO READING READINGS INVALID
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Table D-XIX. Rear Smoke Grid Calculations - Away from 1/2 Inch
SEntryway (Continued)

Model 31. Shot 328

TIM? K Y 12 T14FTA CESlTY
MICROSEC INCHFS INCHrS FT/S-C 0EGREC8 5 SLU S/CUFT Lrl/S.FJ

1331.10 2.1lq| 1,084f 9.9 -126.9 .%03114 ,
7.1211 .8969 27.4 120.$ .00305S 2.152.1308 .6780 29.4 1600. 00274% 1.1lh
2.L366 .4358 16.3 - t4.0 .009041 .41
2.1.559 .0000 53.3 .0 .0U304L 4.40
2.5123 1.001% 25.7 - 90.0 .C03112 1.Cs
2.4414 .8775 4.0 - 8sq, .Cu2698 .02
2.4736 .6547 20.1 - 11.1 .0OJ227 .51?.49H8 .4571 12.7 38.1 .002'13 .23
2.5646 .0000 33.6 180.0 .uU213 1,143.0119 .9492 52.5 -109.8 C0u2440 3.36
2.9908 .8213 39.0 -120.5 0.j2644 7.01209927 .6450 30.2 - /8.? .003048 1.41
2.9947 .4823 21.0 134.0 .063042 .673.*047 .0000 2.0 180.3 .Ub3042 .013.5312 .9123 40.0 - 98.5 .002440 .2,5
3.4712 .77C9 53.2 -105.1 .002644 ).143.4421 .6354 29.7 - 86.? .Ou5098 1.37
3.4441 .*06 20.3 -150.9 .0u3042 (6.
35,002 .0000 KEADINUS INVALID1372.90 2.115"0 1.063 10.9 -135.0 .OU31276 ,9
2.1269 .9019 7.0 146.3 .Cu2943 .07
2.1328 .6759 9.8 101.3 .002460 .12
7.1606 .4440 8.6 153.4 .0029111 .112.1675 .0000 .C .0 .002q9l .00
2.5253 .9950 45.2 -160.0 .Ou3IH9 5.26
2.48S56 .8702 38.3 -139.1 .002992 2.202.5312 .6o80 22.6 - 20.0 .OU2bO .74
Z.5411 .4559 23.9 166.0 .03094 bne
2.5768 .OOCO 36.7 180.0 .013094 2,08
3.0347 .9117 53.4 - 77.5 .O02877 4. IG1.0149 .8048 35.6 - 77.5 .002962 1.81
3.0268 .6402 20.5 - 48.3 .003022 .64
3.0168 .4836 16.5 - 69.4 READINGS 29VALI3
3.0307 .0000 46.3 180.0 REAIDINGS INVALID
3.4965 .8940 87.4 -114.9 .0028?77 10.53.4648 .7552 35.0 - 83.7 .002962 1.81
3.4747 .62e3 51.0 - 65.4 *C03029 1.94
3.4668 .4U56 51.3 - 70.2 READINGS INVALIO
NO RFA80NG
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Table D-3II. Rear Smoke Grid Calculations - Away from 1/2 Inch
Entryway (Continued)

Model 31, Shot 328

TIME x Y U THETA DE-.SITY
MICROSEC INCHFS INCHES FTISEC DEGREES SLLýS/CUFT LB/S(.#T

1414.70 2.1114 1.0770 27.5 Ill.0 .003408 1,29
2.1153 .9007 6.2 108.4 .003270 .06
2.1288 .6877 7.1 33.7 .Ou2762 .07
2.1283 .4397 4.0 - 89.9 .003279 .03
2.1559 .0000 19.8 .0 .0o3279 .b4
2.4697 .9U60 18.2 -167.5 .002937 .49
2.4523 .8523 32.2 -137.5 0u2925 1.51
2.4949 .6470 71.8 -148.' .002878 7.43
2.4755 .4630 41.1 -144.8 .002901 2.45
2.5278 .0000 13.8 180.0 .Ou2901 .2b
3.0295 .8969 49.4 -126.9 .003342 4.00
2.9985 .7864 54.5 -133.S .002712 4.03
3.C063 .629b 61.4 -146.8 .003009 t.67
3.0005 .4668 40.0 -147.1 *002469 2.3a
3.C063 .0000 REAVINGS INVALID
3.4944 .8329 70.5 - 78.7 .0U3342 3.31
3.4751 .7361 58.1 - 72.2 .002712 4.5e
3.4634 .5889 56.t. -102.1 .Cu3OG9 4.82
3.4615 .4571 45.b -107.7 .002969 3.09
3.5293 .0000 READINGS INVALIO

1456.50 2.1051 1.1021 87.8 129.6 C0U2923 11,?b
2.1249 .9078 61.1 124.7 .03207 5.9o
2.1388 .679q 41.3 142.6 .002900 2.4-
2.1606 .4400 20.5 138.8 .003366 .71
2.1824 .0000 3.9 180.0 .Cv3366 .03
2.5074 .9911 20.2 73.3 .002981 .61
2.4618 .8484 32.9 130.2 .002888 1.56
2.4698 .6303 58.1 158.6 .003074 o.1'.
2.5074 .4321 8.0 - 14.0 R'AOINGS INVALit
2.5629 .0000 15.4 180.0 READINGS INVALID
3.0050 .8781 59.9 -t78.2 .00U217 '.87
2.9772 .7651 31.8 -166.0 .002699 L.37
2.9752 .6065 40.6 -177.3 .003087 2.S4
2.9832 .4618 21.6 169.7 READIKGS INVALID
NO READING
3.5104 .8246 38.5 162.S .00271? 2.31
3.4827 .6997 40.7 -148.6 .002699 2.24
3.4628 .5728 38.8 -174.3 .Su3087 2.32
3.4529 .4420 26.8 149.7 READINGS INVALID
NO READING
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Table D-XIn. Rear Smoke Grid Calculations - Away from 1/2 Inch
Entryway (Continued)

Model 31, Shot 328

T713 I Y U TSOT8 IE..S[ TY
&IC'OSEC 'ICiHpS JlC•Hts FT/SEC 01 5EtS SLUgS/CUFT Lt;/S' r-T

14,A.40 2.0552 L1L443 e3.9 124.4 .0U2940 IU,44
2.br .511 104.4 lq.51 .00C07m 14.7ct

i.5)99 .712s 79.5 124.9 .0%25h8 s,11
?.U13f .,5343 66.0 141.1 .0u3131 h.;1
2.1521 0UUCO 25.7 180.( .0U319i 1. Wý
2.4755 1.0033 113.? 155.2 .OU31?0 I-. 71
2.,I0 .1775 93.3 143.6 .Ou29O6 1/.54
2.440,1 .6033 80.2 134.1 .CuP?9t 30. Iv
2.483-4 .4610 78.4 130.Q 1,02894 'i. 4:.
2.51^3 .0000 49.4 180.0 .002694 31.1
2.,h)h' .3943 7L.6 152.0 .30u-34 7.7L
2.4-)b76 .176? 31.2 145.1 O202924 I"'
2- 61-6 .62h,. $1.? 9;.(, .0Ou3SU 7 1."-
2.9192 .4707 Z,4.7 '13.6 b AU3141 3.31
1.6144 ,•Ocoo ýWINGS [NVAL11,

3.4.576 H4446 33.6 -176'.& .2P214 1.51)
3.4402 .T71d 41.5 -177.1 .W)2425 2.52
l..74?7 .SeiO 41.1 144., .1:032- 1 r !I,
1.43,J1 .4 10? 15.m qO.u C,43147 .)3,
1.4712 .0OCO 31AU14G0 INVALIE

154C.10 2.0-0'. l.17?I 69.8 b1.6 3646 b..4 14
7.0373 .9') 1) 87.3 - 155.%1 .CJ3CI 3l.?
2.0912 .14351 78.2 159.4 .U . "2I A8 9.52,
2.19O0 .4017 64.2 141.7 .Ou3I1O n.2?
2.1466 .OOC 69.5 IRO.O .3110 l.pI
7.4044 1.03 , . 107.7 165.5 .0U2746 I-.1
2.34•61 .909 99.3 166.i .5j28l1C 13.is"
2.4103 .69LI1 8o.7 26J9.0 .00716s3 j t9
7.4569 .441f 50.0 165.1 .Cu2734 4.91
2.5133 .00OC 57.9 180.0 .0,2734 4.54
2.4415 .911j t,.0 180.0 042534 ).It,
2.9"14 .7830 78.1 -171.5 oCUW336 30.17
2.9732 .6381 69.8 -165.6 .003104 T.50
2.9812 .49L6 60.0 -165.1 (EAI;IGS INVALIO
M.950 .0000 61.8 180.0 READINGS IN4ALIT

3.4767 .,1226 52.5 -107.1 .0Cu?1J4 3.50
S.44130 .69?? 47.1 -125.u .CuM36 3.11
3.4291 ."66 3.9 -132.4 .Ou3LC4 2.11
3.4529 .4574 54.4 -157.5 tAiAO,'GS LNVtLIC
N0 ArtffI'04G REAJINqGS INVALID
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Table D-XU. Rear Smoke Grid Calculations - Away from 1/2 Inch

Entryway (Continued)

Model 31, Shot 328

TINE x y U THETA C-i3SITY 0
HICROSEC INCHES INCHES FT/SEC OrGRErS SLU.S/CUFT Lt/S.FT

1581.90 1.9874 1.1622 125.1 164.4 *Cu3302 75.85
2.COIO .9879 104.8 177.t .003102 17.04
2.0223 .7400 97.3 -174.2 ,Ou26r3 12.61,
2.0591 .4862 108.? 180.0 .0U3005 I1.74
2.0823 .0000 122.5 180.0 .0U3005 22.iS
2.3709 1.0324 93.8 168.b .OU2850 13.41
2.3341 .9007 103.4 173.4 .002763 l4,T?
2.3613 .6838 97.0 -176.S .002800 13.31
2.4252 .4765 96.5 -169.4 .0u2911 11.55
2.4542 .0000 106.7 180.0 .0(,2911 16.-t
2.8843 .8949 110.8 -168.7 G0U24R3 15.2-
2.8901 .7671 115.5 -167.? *0u2727 16.2v
2.b978 .6102 116.6 -169.3 .003150 21.44
2.9211 .4552 127.0 -159.0 READINGS INVAL.)
2.9579 .0000 65.2 180.0 READINGS INVALIC
3.4421 .7942 103.4 -151.5 .002483 13.24
3.4131 .6760 79.5 -153.4 .002727 8.62
3.3995 .5579 89.5 -14q.5 .003150 12.6C
3.3898 .4455 101.7 -150.9 RSAUIN;S INVALID
NO READING REAOINGS INVALID

1623.70 1.9366 1.2052 121.6 159.6 .003158 '.14
1.9613 1.0030 110.3 176.0 .003090 1o.dI
1.9960 .7354 10.Sl -172.6 .012721 15.04
2.0000 .4817 132.2 -173.1 .00304? 26.63
2.0337 .0000 96.5 180.0 .Ou3O4f 14.21
2.3072 1.0585 139.1 177.6 .0026S6 26.00
2.2834 .9158 100.7 -175.6 .02736 14.1c
2.3132 .6858 133.5 176.7 .002618 23.31
2.3608 .4737 160.3 -179.3 .002882 31.01
2.4063 .0000 137.1 LBO.O .012882 27.W,
2.8325 .8900 123.2 -166.4 .002520 19.11
2.8385 .7572 120.4 -160.0 .012992 21.70
2.8583 .6165 101.9 -170.2 .002628 13.64
2.8622 .4460 108.6 -174.9 REAOINGS INVALID
2.9296 .0000 71.4 180.0 READINGS INVALID
3.3855 .7730 97.6 -155.5 .002520 L1.01
3.3697 .6620 84.5 -169.5 .002992 10.67
3.3518 .5510 68.5 -158.5 .0U2628 6.16
3.3637 .4083 52.5 -144.0 REAUINGS I)IVALIU
NO READING READINGS INVALID
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t Table D-X3W. RearSmoke Gnd Calculations - Away from 1/2 Injilt Entryway (Continued)

Model 31, Shot 328

TIP!: y Y THFTA CC7SITY
PIC OtSFO I-CH[S INch'S FT/SFC D¶GREFS sLUUS/CUrT Lijltrr

1665.50 1.8731 1.204d L23.3 158.4 .0U1045 21.14
1. 4406 .9"46 136.1 170. t .Ot3)I1 7?A..:
1.4177 .72h4 133.6 17?.l 0U2797 24.95
1.4214 .4 70 106.8 -177.9 Gu337* 1, 1.24
1.4iSS .OUCu 113.6 !80.0 .00•7•5 21.71
2.:II 1.1)3. 118.8 176.2 .Ou2h57 2:0.Itc
2.2334 .49io 034.4 -179.? .0u2834 26.07
7.'27h .hg1% 126.7 -176.4 .Ou2585 20.75
2..'G44 .4746 128.5 178.2 .0.2642 /1"nI
2.1167 .0C00 100.8 180.0 .002642 11.41
2. rt42 .H659 125.5 -172.8 .002466 70.99
7. 11"' .7*419 107.2 -174.7 .Cq257b 14. 19
2.7971 .,921 113.7 -172.0 ;102885 2 6
7.'.1V6 .44! 80.1 -176.2 40u3034 12.0t
2,-862 .OOCu 71.1 1P0.0 .CV303. 7.69
3.1%30 .751- 91.1 -155.7 .o0Zobo 11.0"
1.3798 .6605 87.1 -155. i .27576 •71
S.3356 .532? 65.4 -151.1 .OU2225 5.14
3. 472 .414- 49.5 -151.4 .Ou4014 3.72
3.487- .0000 RCA,)INGS INVALIu

1707.30 1.-216 1.2%,? 102.6 145.7 uv;?Ne2 14.71
1.8335 L.02413 99.0 159.4 .1u0J45 14.91
1.-632 .753? Qn.4 164.1 .CV2757 13,02
1.8930 .4777 7h.4 159.3 .C0306" ,.931.9148 .0000 9o.5 180.0 .'3vlUl1 14.27
7.1883 1.0664 113.6 162.2 ,CU2598 10,76
2.1017 .913 1094.1 166.7 .Cu2ol3 15.56
2.1863 .6779 71.7 175.4 .002u64 o.A4
2.7119 .4777 52.1 176.2 .002712 4.57
2.3053 .0000 57.9 180.0 v0u2712 4.55
2.7076 .0741 96.9 175.4 .002t17 11.8!
7.7314 .7473 91.1 175.1 .0U2738 11.36
2.7453 .6006 87.7 172.4 .0u2574 9.09
2.7730 .4400 93.4 -177.9 READI0GS INVALID
2.11H3 .0000 67.6 [0O.0 -AOIrNGS INVALID
3.3023 .75b4 54.1 -145.2 C0u2517 3.6i
3.7944 .6283 45.0 -148.0 Cu3VI3 27.7
3.2944 .5193 71.5 -176.9 0v25?74 6.59
3.3201 .3845 72.7 -161.0 REA.ZInGS INVALID
'10 3860130
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Table D-[II. Rear Smoke Grid Calculations - Away from 1/2 Inch
Entryway (Co ntinued) vv

Model 31. Shot 328

TIME x Y U THETA DEvSSITY 0
MICROSEC INCHES INCHES FT/SEC DEGREES SLUtS/CUFT LB/SOFT

1749.10 1.7079 1.2630 77.6 165.3 .0*2925 4.82
1.7916 1.0305 83.4 166.3 .0U2956 !0.2k
1.8228 .7535 91.1 167.S .002675 L.1O
1.8557 .4978 88.0 17L.0 .013040 It.78
1.8886 .0000 83.0 180.0 .003040 10.47
2.1230 1.0731 154.8 166.0 0U2717 32.55
2.1269 .9182 106.9 163.9 .002039 16.23
2.1559 *6973 87.7 157.3 .002541 9.77
2.2063 .4785 105.2 174.6 .002l84 15.40
2.2586 .0000 85.0 180.0 ,Ou2784 10.05
2.6673 .8736 79.5, -153.4 *002554 8.08
2.6809 .7496 93.6 -172.7 .002613 11.45
2.7099 .6044 88.7 -168.4 0U2413 9.50
2.7196 .4339 87.7 -172.2 .002939 31.41
2.8184 .0000 122.5 180.0 .0029% 22.05
3.3085 .7225 102.0 -148.5 .002554 13.29
3.2910 .6373 91.2 -150.1 .002613 10.96
3.7639 .5288 72.7 -157.6 .OU2413 6.37
3.2775 .3932 86.L -170.8 *0u2939 10.11
3.3801 .0000 REAOINGS INVALID

1790.90 1.7463 1.27C6 129.8 157.2 .0u333 26.(,9
1.7522 1.0446 100.9 174.5 .030L4 16.01
1.7740 .7730 101.4 162.3 .002610 13.41
1.8057 .4916 78.4 -110.1 .00307? 9.41
1.8315 .0000 92.7 180.0 .130072 13.20
2.0377 1.1041 94.6 -174.8 .002635 11.80
2.0456 .9435 100.5 -177.8 .0j2678 13.52
2.1051 .7116 114.5 174.2 .0J2514 16.4b
2.1269 .4876 100.7 -175.6 .0U2776 14.07
2.2200 .0000 100.4 180.0 .0U2776 13.99
2.6363 .8385 130.7 -167.2 .Ou2881 24.60
2.6383 .7354 114.2 -176.1 .002839 18.51
2.6581 .5828 113.3 -171.2 .002691 17.28
2.6858 .4281 94.7 -163.4 READINGS INVALID
2.7354 .0000 88.8 180.0 REAOINGS INVALID
3.2151 .6819 142.4 -159.4 .002881 29.20
3.2151 .5828 140.8 -154.8 .002839 28.14
3.2270 .4916 103.9 -1U8.0 .002691 14.53
3.2349 .3707 92.7 -144.3 REAOINGS INVALIO
NO READING
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Table D-XU. Rear Smoke G"d Calculations - Away from I/2 Inch
Entryway (Continued)

Model 31, Shot 328

TIMe- X y U MlETA OCDESITY G
KICR•OEC 14CHES INCIHES Fr/SEC OFGREES SLUGS/CUFT LB/SDFr

1832.70 1.6678 1.3133 67.2 118.l .0"5sb6 5.84
1.6969 1.0402 34.6 121.0 *0u4287 1.96
1.7259 .h145 22.5 142.1 .002534 .b4
1.7782 .4843 Z8.8 164.1 .0J3244 1.34
1.7956 .0000 27.7 180.0 .003244 1.24
2.0281 1.0712 46.5 167.7 .003099 3.35
2.0262 .9143 63.8 163.8 .002907 5.91
2.0416 .7090 58.1 -170.2 002386 4.03
2.1056 .4707 29.6 180.0 .002648 1.25
2.Io79 .0000 47.4 180.0 C0u2848 S.20;
2.53q5 .d446 126.4 170.1 .002818 UE.50
Z.5666 .7419 89.0 -177.5 .0025C4 9.92
2.3976 .5469 85.5 173.4 .0O2397 3.??
2.62H6 .4068 109.3 173.8 .003246 19.3y
2.7793 .O0O READINGS INVALID
3.1748 .6722 41.0 -165.4 .002818 3.11
3.1637 .,>72 78.0 -171.3 ,OL25C4 7.61
3.1864 .4t91 78.2 -163.9 *C%21fl 7.;P
3.2019 .3390 77.1 178.5 .C03246 ?.64
3.2872 .0000 READINGS INVALID

8A74.3C 1.7146 1.3300 24.4 71.6 .03600 1.05
1.7344 1.0741 63.2 102.3 .0k1396 6,7-p
1.1562 .7869 15.6 172.9 .CU2845 .34
1.7780 .499* 49.2 154.4 00u3148 3.11
1.4038 .0000 READINGS INVALID
1.9971 1.1140 99.7 125.0 .OuZ801 13.92
1.9841 .9613 103.9 138.0 .0Cv738 14.78
2.0476 .7017 58.1 164.6 .002874 4.A,
7.0971 .4876 38.1 149.5 READINGS INVALID
2.1724 .0OG0 44.4 180.0 RLACINGS INVALID
2.5114 .dO03 67.4 166.9 .0023"0 5.41
2.54t1 .7314 79.6 166.0 .OU?862 9.0?
2.5728 .5927 67.8 175.1 .002831 6.51
2.5768 .4400 62.9 169.4 READINGS INVALID
NO READING
3.1695 .6700 74.0 -172.5 C0u2380 6.52
3.1378 .5709 64.4 -171.4 002d62 5.94
3.1516 .4698 96.6 168.5 .002831 13.20
3.1576 .3726 89.0 t76.1 REAOINGS INVALID
NO READING READINGS INVALID
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Table D-XI. Rear Smoke Grid Calculations - Away from l/Z Inch
Ent.-way (Continued)

Model 31. Shot 328

TIME X Y U THETA IE.4SITY U
H4CROSEC INCHES INCHES FT/SEC DEGREFS SLUfS/CUFT Le/SOFT

1916.30 1.6755 1.3366 89.9 123.3 .008227 13.03
1.6833 1.1022 99.0 116.1 .005166 1'.5l
1.7104 .?864 72.4 145.0 .002765 7.24
1.7337 .5056 64.5 152.7 READINGS INVALID
NO READING
1.9700 1.1525 134.9 129.1 0u2889 26.27
1.9487 .9840 69.9 132.1 .Ou2531 b.20
1.9855 .7245 83.9 145.6 .002593 9.12
2.0726 .4901 73.1 161.1 0v2894 7.73
2.1133 .0000 READINGS INVALID
2.4736 .8600 47.7 155.6 .002063 3.26
2.4891 .7613 77.3 147.5 .002642 r.89
2.5298 *5927 58.5 168.3 .0G246o 4.22
2.5666 .4184 33.8 -159.4 READINGS I.WALID
2.6596 .0000 READINGS INVALID
3.1012 .6625 122.5 169.0 .002863 21.47
3.0993 .5676 71.2 178.4 .002642 6,69
3.0915 *4785 85.1 177.1 .0,2460 a.92
3.1128 .3448 81.6 -173.0 READINGS INVALID
NO READING READINGS INVALID

1958.10 1.6650 1.4054 133.1 114.0 .003710 12.87
1.6908 1.1635 119.3 119.1 .003111 22.13
1.6967 .8285 100.4 128.C .002754 13.89
1.7205 .5292 69.8 13R.4 READINGS INVALID
1.7463 .0000 READINGS INVALID
1.9068 1.2190 151.9 138.6 .002542 29.31
1.9366 Z.0129 131.2 132.6 .CU2517 21.66
1.9782 .7493 123.4 12q.9 .C02471 18.61
2.0278 .5114 112.3 153.4 READINGS INVALID
NO READING READINGS INVALID
2.4678 .88G1 106.6 144.6 .Ou2687 15.2?
2.4836 .7730 91.7 149.7 .002632 II.O0
2.5154 .6046 88.9 152.9 .0u2686 10.62
2.5451 .. 281 77.7 153.4 READINGS INVALID
2.6501 .OOCo READINGS INVALID
3.0486 .6918 95.5 166.0 ,C02687 12.26
3.0664 .5728 72.4 170.8 .002632 6.89
3.0664 .4737 61.8 -IR7.2 .CU2686 5.13
3.0763 .3627 61.4 -167.3 READINGS INVALID
NO READING READINGS INVALID
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Table D-XII, Rear Smoke Grid Calculations - Away from 1/2 Inch
Entryway (Continued)

Model 31, Shot 328

T IE X Y U THETT OENSIrY TY
PICROSFC INCHMS INCHES FT/SEC DEGREES SLUGS/CUFT LB/SLFT

1999.90 1.6213 1.4586 145.0 114.1 Cu!77 o
1.6252 1.206a 120.3 132.3 .0j3333 24.11
1.6484 .865q 106.3 132.0 .002667 15.04
I.6814 .5521 81.1 145.9 READINGS INVALID)
1.6910 .0000 READINGS INVALID
1.8517 1.25J3 99.9 117.1 C0u2177 13.d4
3.65q6 1.0609 123.1 132.4 .002537 19.21
!IQPA! C1~ 6.1 14. *0u224i 75.33
1.9119 .t404 71.2 146.3J oEADINGS INV.LI,)
'O RFAPI4G READINGS INVALID
?.1864 .9220 129.0 140.0 .Cu2644 ?2.OC
2.4097 .8077 109.6 152.0 .002446 14.69
2.4504 .6344 107.0 154.) .Ov?328 13.31
2.4Q69 .4541 111.5 150.3 .EAGINGG [NVALIh
,8O RfFAJ)[ READINGS INVALID
3.UOP2 .6V57 28.3 - 12.1 *OU2644 l1.U,
3.0276 .*)f2 76.3 163.4 .002446 7.11
1.0295 .4765 86.9 162.v .0U232d ',.14
3.0528 .3312 76.C 171.0 READINGS 1%'VLIlll
30 -tCAOIlG READINGS INVALID
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Table D-Xl•. Front Smoke Grid Calculations - 1/Z Inch Entry-
way with Exterior Baffle

Model 30, Shot 323

TIME X Y U THETA CEPI&ITY 0
NICROSEC INCHES INCHES FT/SEC DEGREES SLUGSICUPT LB/SOFT

324.90 .9796 1.5579 8%.9 - 88.7 .002Z45 7.89
.9856 1.1664 19.6 - 84.3 .002238 .43
.9737 .8028 3.9 - 89.9 .002280 .02
.9836 .3934 31.4 - 7.1 .0022ŽG L-13
.9816 .0000 21.4 .0 .0U229t 53

1.3115 1.5400 88.3 - 68.0 .0023S6 19,1
1.3254 1.1942 40.6 - 54.8 .002335 1.92
1.3393 .8187 29.7 - 66.8 .002309 1.02
1.3512 .3875 19.9 - 11.3 .0023C3 .46
1.3631 .0000 17.5 .0 .002303 .35
1.7447 1.5320 55.0 - 67.1 .002474 3.71
1.73P7 1.2181 28.1 - 33.7 .0B2294 .91
1.7367 .8246 9.9 -101.3 OU?2251 .11
1.7387 .3696 11.9 9.5 .002394 .1?
1.7327 .0000 21.4 .0 .0023q4 .55
2.0964 1.5360 33.5 - 54.5 .002474 1.39
2.1043 1.2499 21.8 - 26.6 .Ou2294 .54
2.1103 .8385 8.7 26.6 .002253 .09
2.1143 .3915 23.6 24.4 .002394 .66
2.1063 .0000 25.3 .0 ,0u2394 .77

366.30 .9646 1.4838 158.6 - 95.1 .002427 30.53
.962' 1.1448 94.1 - 92.4 .0u2355 10.42
.9550 .8058 42.8 - 79.2 .0U2349 2.19
.9743 .3874 22.4 - 79.7 .0u2500 .62
.9801 .0000 6.0 .0 .0025C0 .04

t.3017 1.4760 136.5 -. 85.0 .002541 23.6P
1.3153 1.1506 104.5 - 84.5 .0U2450 13.37
1.3172 .7961 60.0 - 88.1 .0u2423 4.36
1.3211 .3874 30.3 - 97.6 .0u2178 1.00
1.3269 .0000 10.0 180.0 .0v21?8 .11
1.7337 1.4818 112.6 - 70.3 .002590 10.42
1.7240 1.1913 94.1 - 77.7 .0U2399 10.63
1.7085 .8019 59.5 - 70.3 .0u2365 4.18
1.7220 .3738 28.3 - 8l.Q ,0u2360 .94
1.7220 .0000 10.C 180.0 .002360 .12
2.0901 1.5051 107.0 - 69.2 .0u2s90 14.82
2.0862 1.2223 88.8 - 75.7 .002399 9.45
2.0804 .8349 41.2 - 76.0 .0u2365 2.01
2.0939 .3990 7.2 - 33.7 .002360 .06
2.0978 .0000 . 12.0 .0 .0u2360 .11
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9 Table D-XIII. Front Smoke Grid Calculations - 1/2 Inch Entry-way with Exterior Baffle (Continued)

Model 30, Sbot 323

TIME X y U THETA UENSITY 0MICROSEC INCHES INCHES FT/SEC DEGREES SLUbS/CUFT L8/SOFT

407.70 .9657 1.4009 137.7 -102.3 U0U2432 23.05.9816 1.0730 116.0 -106.6 .002541 17.08.9816 .7611 81.4 - 88.7 .002472 9.52.9876 .3716 36.4 -105.5 .002540 1.68
.9876 .0000 21.4 180.0 .002540 .581.3234 1.4049 124.8 - 89.1 .002433 18.941.3353 1.0909 113.7 - 95.9 .002518 16.271.3413 .7591 87.8 - 91.3 .002390 9.201.3472 .3577 56.8 - 84.1 .002466 3.981.3532 .0000 11.7 .0 .002466 .171.7824 1.4267 120.6 - 76.0 .0U2597 18.881.7586 1.1267 115.3 - 71.3 .0U2583 17.1?1.7566 .7690 85.8 - 68.7 o0u2455 9.041.7427 .3418 47.8 - 78.2 .002425 2.77

1.7228 .0000 5.8 .0 .002425 .047.1341 1.4367 126.7 - 67.4 .0u2b97 20.852.1262 1.1644 111.6 - 70.6 .0025d3 16.092.1202 .7988 95.2 - 67.1 .002455 11.132.1202 .3875 70.9 - 82.1 .002425 6.097.1182 .0000 11.7 .( .0W242t .11449.10 .9356 1.3501 108.3 -115.1 .007381 13.95.9298 1.0344 82.5 -129.1 0u2473 8.41
.9569 .7186 68.9 -115.8 .002626 6.23.9646 .3525 31.1 -135.0 .002648 1.28.9588 .0000 18.0 180.0 .002648 .431.3036 1.3521 104.9 - 97.7 .002408 13.261.3036 1.0381 79.7 -107.5 .0u2399 1.621.3153 .7090 61.6 -103.1 .0025C6 4.761.3269 .3312 24.0 - q0.0 .002524 .731.3385 .0000 16.0 180.0 .002524 .321.7627 1.3656 104.5 - 95.5 .0O2612 14.251.7608 1.0828 86.2 - 86.0 *0U2533 9.411.7395 .7225 54.0 - 92.1 .002500 3.651.7317 .3274 17.1 - 69.4 .002757 .401.7278 .0000 30.0 .0 .002757 1.242.1385 1.3889 92.1 - 62.9 .002612 11.082.1230 1.1177 92.2 - 77.5 U002533 10.772.1172 .7477 84.1 - 72.0 .002500 8.842.1036 .3293 64.6 - 68.2 .0u2757 5.762.1094 .0000 26.0 .0 .002757 .93
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Table DXnE. Fronlt Stke Grid Calculations - 1/2 Inch Entry- --

my with.Extcflor Baffe (Contimied)

Model 30, Shot 323

TIME X Y U THETA CENSITY U
mtZROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SCFT

490.50 *9200 1.3035 105.9 -102.3 .002486 13.95
.9300 1.0094 51.8 -109.8 .002462 3.30
.9518 .6995 33.1 -135.0 0u2599 1.42
.9657 .3497 16.7 -159.4 .002622 .36
.9697 .0000 3.9 180.0 .002622 .02

1.3095 1.3015 84.2 -103.4 .002529 8.96
1.3115 1.0154 49.3 -108.4 .002577 3.13
1.3274 o6995 25.0 -128.7 .0U2566 .80
1.3472 .3338 5.5 -135.0 .007450 .04
1.3373 .0000 19.5 180.0 .002450 .47
1.7725 1.3234 76.9 - 98.7 .002427 7.18
1.7645 1.0412 62.9 -106.2 .002592 5.13
1.7546 .7154 26.5 -107.1 .002479 .87
1.7486 .3259 5.5 - 45.0 .002652 .04
1.7526 .0000 17.5 .0 .002652 .41
2.1759 1.3552 73.5 - 68.2 .0u2427 6.55
2.1461 1.0750 64.8 - 74.3 .002592 5.44
2.1461 .7193 26.2 - 63.4 .002479 .85
2.1441 ,a279 22.2 15.3 .0U2652 .66
2.1441 .0000 23.4 .0 .002652 .73

531.90 .9123 1.2475 50.6 -108.4 .0u2751 3.52
.9123 .9860 34.1 -139.8 .002655 1.54
.9337 .6954 .0 .0 .002678 .00
.9492 .3467 12.2 - 99.5 .002700 .20
.9550 .0000 1.0 180.0 .002700 .35

1.2843 1.2707 53.8 -132.0 .002614 3.78
1.2881 .9918 44.3 -LC8.4 Z0026' 2.56
1.2998 .6896 16.1 -150.3 .002583 .34
1.3230 .3274 21.3 -131.2 .002411 .55
1.3191 .0000 24.0 .0 .002418 .70
1.7511 1.2901 43.9 - 65.8 0u2476 2.3h
1.7433 1.0228 43.2 - 76.6 .002b24 2.45
1.7317 .6973 26.3 - 81.3 .002538 .88
1.7356 .3235 27.9 - 69.0 .002666 1.03
1.7453 .0000 8.0 .0 .0u2

6 6 6  
.09

2.1656 1.3211 64.5 - 97.1 .002476 5.15
2.1404 1.0557 35.4 - 73.6 .002624 1.65
2.1288 .7245 8.9 - 63.4 .002538 .10
2.1249 .3351 4.5 26.6 .002666 .03
2.132T .0000 4.0 .0 .002666 .02
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Table D-X11I. Front shoke Grid Calculations - 1/2 Inch Entry.
way with Exterior Baffle (Continued)

Model 30, Shot 323

TIME x Y U IMETA CENSITY QPICPOSEC INCHFS INCHES FT/SEC CDGq4ES SLUGS/CUFT L8/SGFT
573.50 .9041 1.2558 63.5 -162.1 .012621 5.289•041 .9876 42.8 -136.8 .00272C 2.49

. d.I8 .6995 45.5 -170.1 .0u2619 2.?z.9637 .3378 32.3 -155.0 .002638 1.31

.9538 .0000 READINGS INVALID1.2737 1.2618 64.8 -158.8 .002313 4.d61.2976 .973? 49.8 -149.4 .002668 ;.311.3135 .6915 48.9 -15a.5 .002419 2.89L.1333 .3179 52.5 -164.9 .OOZ593 3.5?1.3612 .000(3 35.1 180.0 .002593 1.601.7904 1.2837 88.7 -146.7 .002634 10.361.7745 .9995 87.3 -156.3 .002767 30.541.1586 .6895 76.6 -165.3 .002510 7.421.7-,6 .3000 76.4 -174.1 .002787 6.141.7606 .0000 79.9 180.0 .002787 8.902.1679 1.2916 113.3 -153.4 0U2634 1o.922.1560 1.0412 94.9 -170.% .. 002767 L2.4-2.1500 .7114 105.5 -163.9 .Ou2530 14.0d7.i4HO .5299 93.7 -177.6 002787 12.237.1400 .0000 101.4 180.0 .002787 14.32614.7ý .8523 1.2281 34.0 -151.9 .0U2727 1.S..- 114 .9569 23.4 -ILO.0 .0u2827 .77.E891 .6877 28.0 180.0 .002762 1.08.QOI .3312 READINGS INVALID
30 READInG KE4OINGS INVALID
1.2742 1.2475 272.8 -127.9 .0u2823 .Ts1.2'4% .9666 30.0 -126.q .002924 1.321.2552 .6702 19.0 -108.4 .0u2826 S511.2726 .3139 8.0 - 89.9 .002726 .J91.2843 .0000 10.0 180.0 .Ou2726 .141.6775 1.2416 85.9 -152.2 .002672 10.591.6639 .98?9 65.4 -156.6 .002776 5.941.6581 .6780 49.4 -158.6 .002126 3.4-1.6600 .3157 53.7 -153.4 .0u2857 4.111.6659 .0000 44.0 180.0 .002857 2.772.0649 1.2707 79.6 -151.5 .002872 9.112.0475 1.0402 69.3 -146.8 .002776 b.672.0281 .6954 66.3 -158.8 .002826 6.242.0320 .3312 63.2 -161.6 .002857 5.712.0320 .0000 68.0 180o0 .002857 6.60
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Tale, 04ul It, .Co1/t 1inu liea3 t 1 .

)1oael 30, Sbot 323

TIME X y U THETA CENSITY 0
KICROSEC ItK01E$ INCHES FT/SEC OEGREES SLUGSICUfT LB/SOFT

656.10 :8743 1:2399 11.9 99.5 .002548 .18
.1962 *9657 16.? 110.6 0U2821 .39
.9240 .. 995 15.7 - 97.1 READIhGS INVALID

NO EAODING
N0 READING READINGS INVALID
1.2598 1.2439 6.2 18.4 .002617 .05
1.2797 .9498 6.0 -104.0 .002993 .10
1*3075 .6736 6.2 108.4 .002706 .05
1.3333 .31C0 8.0 -104.0 .0u3036 .10
1.3512 .0000 11.7 180.0 ,003036 .21
1.7149 1.2439 8.3 1?5.0 .002667 .09
1.1149 .9737 8.3 -135.0 .002913 .10
1.7129 .6716 13.8 81.9 .002617 .25
1.7109 .2762 37.4 -116.6 0U3141 .48
1.7168 .0000 1.9 180.0 .003141 .01
2.0984 1.2538 4.4 -116.6 .0U2667 .03
2.0984 1.0035 19.6 - 95.7 .002913 .56
2.0884 .6875 11.4 31.0 *OUZ61? .17
2.0884 .3100 18.4 - 58.0 .0CU141 .53
2.0805 .0000 3.9 .0 003141 .02

697.50 .8504 1.2397 54.3 -173.7 .0C2667 3.94
.8755 .9724 49.4 -158.6 .002728 3.33
.8872 .6722 64.0 178.2 .002719 5.57
.9143 .3254 READINGS INVALID

NO READING REACINGS INVALID
1.2300 1.2494 50.6 170.9 C0U276S 3.54
1.2436 .9588 62.6 153.4 .003090 6.06
1.2S33 .6760 79.2 169.8 .0Q2675 8.40
1.2707 .3061 94.3 175.1 .002817 12.54
1.2726 .0000 110.0 180.0 .0u2817 17.04
1.6717 1.2475 43.9 14909 .002687 2.59
1.6581 .9921 62.6 153.4 .002925 5.73
1.6600 .6915 70.9 158.5 .002557 6.43
1.6523 .3002 75.1 154.8 .002909 B.21
1L6.39 .0000 66.0 180.0 .002909 6.31
2.0630 1.2668 66.6 147.3 .002687 5.95
2.0455 1.0208 87.7 152.9 .002925 11.24
2.0378 .7012 60.0 150.0 .0OU2557 4.61
2.0416 .3157 49.5 166.0 .002909 3.51,
2.0358 .0000 36.0 180.0 .002909 1.88 "•
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Table D-XIII. Front Smoke Grid Calculations - 1/2 Inch Entry-
way with Exterior Baffle (Contin•ed)

Model 30, Shot 323

TIME X Y U THETA DENSITY a
'ICRCSEC INCHES INCHES FT/SEC OEGREES SLUGS/CUFT LB/SOFT

738.90 .8207 1.2340 68.3 176.7 .002588 bOS
.W505 .9478 60.9 172.6 .002926 5.43
.8604 .7014 62.2 147.8 .002672 5.17
.8843 .3438 80.5 173.0 .002931 9.50
.9041 .0000 READINGS INVALID
1.2101 1.2519 84.4 -173.4 .002710 ).65
1.2240 .9776 72.2 176.9 .0U2877 1.51
1.2300 .6875 68.9 171.9 .002578 6.12
1.2399 .3179 60.7 174.5 .002595 4.78
1.2419 .0000 $0.7 180.0 ,OU2595 3.33
1.6771 1.2658 28.4 164.1 .002808 1.16
1.65q2 1.0015 43.3 144.2 .002883 2.7U
1.6473 .6975 33.4 173.3 .002466 1.37
1.6433 .3080 37.2 137.1 .002738 1.90
1.6513 .0000 29.2 180.0 .002738 1.17
2.042? 1.2896 29.2 143.1 .002888 1.23
2.0209 1.0432 25.4 175.6 ,0U2883 .93
2.0368 .7173 22.7 149.0 .002466 .64
?.0407 .3219 25.6 171.3 .002738 .90
2.0447 .0000 15.6 18O.0 .002738 .33

7-0.1L. .7626 1.2436 2.8 -135.0 .00286S .01
.8155 .9801 28.4 140.7 .003000 1.21
.8349 .7051 17.9 -153.4 .002607 .42
.4349 .3351 21.5 -158.2 READINGS INVAL|O

NO READING
1.1467 1.2397 38.2 -174.0 .002640 1.93
1.1719 .9627 47.1 -167.7 .002765 1.06
1.1855 .6857 50.1 -151.4 .002519 3.16
1.2107 .3119 41.2 -166.0 .002503 2.13
1.2223 .0000 38.0 180.0 .002503 1.81
1.6446 1.2552 26.1 -147.5 .002651 .90
1.h732 1.0073 11.7 -149.0 .002704 .19
1.6271 .6954 47.7 -147.0 .0025t1 2.90
1.6252 .3254 30.1 -176.2 .002723 1.23
1.6349 .0000 28,.0 180.0 .002723 1.07
2.0397 1.2843 18.4 - 49.4 .0026S1 .45
7.0203 1.0228 26.7 - 13.0 00Z784 .99
2.0184 .7128 16.1 -119.7 .002551 .33
2.0165 .3196 17.9 153.4 .002723 .44
2.0203 .0000 30.0 180.0 .002723 1.23
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Table D-XUZI. Front Smoke Grid Calculations - 1/2 Inch Entry-
way with Exterior Baffle (Continued)

Model 30, Shot 323

TIME X Y U THETA LENSITY 0
PICROSEC XNCHES INCHES FT/SEC DEGREES SLUbS/CUFT LB/SOFT

821.70 .818? 1.2320 28.1 33.7 .002891 1.14
.8286 .965T 11.7 .0 .002934 .20
.8445 .6935 21.1 - 56.3 .U02920 .65
.8644 .3358 39.2 - 5.7 .0u3137 2.41
.8743 .0000 READINGS INVALID

1.1724 1.2479 39.5 32.9 .0025?2 2.00
1.1783 .967T 21.0 21.8 .012606 .57
1.1861 .6637 28.4 - 15.9 .0u2667 1.07
1.2002 .3080 25.6 - d.? .002582 .85
1.2042 .0000 7.8 .0 *0u2592 .06
1.6552 1.2519 25.5 131.6 .002709 rs5
1.6493 .9955 16.8 -125.1 .0U2555 .34
1.6076 .6716 13.6 180.0 .002475 .23
1.6135 .3060 5.8 - 89.9 .002671 .05
1.6234 .0000 5.8 .0 .0u1673 .05
2.0546 1.2757 29.8 -16#.7 .Ou2708 1.20
2.0467 1.0373 7.8 180.0 .002555 0k.
2.0288 .7034 17.4 -116.6 .002475 .38
2.0248 .3299 19.9 -168.7 .002673 .53
2.0149 :0000 23.4 180.0 .002673 .73

863.10 .8058 12591 60.0 53.1 .002648 4.77
.8271 .9801 46.2 11.7 .0u2758 2.92
.8465 .6877 45.1 - 12.8 .002066 2.71
.8736 .3312 38.5 - 9.0 .0u29q8 2.22
.8910 .UO00 40.U .0 .002998 2.40

1.1797 1.2610 70.5 34.6 .002652 6.56
1.1913 .9705 65.8 19.1 .002989 6.47
1.2126 .6780 72.8 15.9 .0U2720 7.21
1.2358 .3080 85.9 12.1 .002628 9.70
1.2300 .0000 80.0 .0 .002628 8.41
1.6291 1.2726 37.7 58.0 .0o2555 1.82
1.6136 .9937 21.6 33.7 .Ou2749 .6'
1.6136 .6954 52.5 17.7 .002615 3,60
1.6252 .3196 54.9 10.5 .002949 4.45
1.6407 .0000 52.0 .0 .002949 3.Y9
2.0107 1.2785 T.2 123.7 .O02555 .07
2.0126 1.0228 6.0 180.0 0u27?49 .05
2.0107 .6973 28.4 - 39.3 .002615 1.06
1.9971 .3157 34.5 - 10.0 .002949 1.76
1.9971 .0000 48.0 .0 .OU2949 3.4t
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Table o-Xtti. Front smo)e Gaid Calculatios - 1/2 br-c Entry-

way with Exterior Baffle Wonttiaeal

Model 30, Shot 323

TIML Y U THETA DENSITY 3
41Cq03CC INC!:ES INCHES FT/SEC DEGREES SLUGS/CUFI L/SCFT

,.6-• .8544 1.2717 86.9 42.3 Q0u2499 9.45
.8723 .9796 66.2 42.6 .0U2635 5.7p
.882 .6836 59.3 46.3 .002639 4.64
.9021 .)299 49.9 38.7 .002727 3.40
.9141 .0000 27.3 .0 .0027O 7 1.02

1.2300 1.2876 80.7 52.9 .002627 8.56
,.2399 .9896 71.7 47.2 .002808 7.27
*.2s56 .6836 43.2 18.4 .002806 2.61

.2Z83? .3259 4a.9 28.6 .002654 3.1?
..2n3? .0000 54.6 .0 .02e54 3.95

1.6751 1.837 56.? 26.6 .002734 4.39
1.6672 1.0075 77.3 33.7 .002649 r.92
1.6?72 .6875 57.7 11.7 .002646 4.41
*.bb?72 .3159 45.5 - 9.9 .002737 2.83

1.6751 .0000 33.1 .0 .002r37 1.50"?.0%07 1.2811 5t.6 19.1 .002734 3.43
,:4('7 1.0373 58.5 36.9 D0u2649 4.64

.. 0507 .6855 58.0 19.7 .002646 4.45
7.05'6 .3239 5A.6 15.4 .002737 4.71
-. 0!?6 .00co 66.3 .0 .002737 e.01

""*9  

8 .6b7 1.3112 45.6 T4.1 .0.2588 2.69
.8745 1.0247 51.1 59.4 .OU2561 3.34
. "?2 .7303 60.0 60.0 .002654 4.7v
.9123 .3622 54.4 36.0 .002647 3.92
.9182 .0000 6.0 .0 0u2647 .05
-. 7281 1.3249 2A.3 71.6 .O2b27 .84
1.2397 1.0228 '5.6 61.2 .002581 ;.69
.263 .6915 38.2 47.1 .002632 1.92

1.2785 .3312 36.5 27.9 .002630 1.95
1.2843 .0000 36.0 .0 .002630 1.70
1.6794 1.2978 12.2 80.5 .002793 .21
1.6775 1.0363 26.9 42.0 .002622 .95
1.6697 .7070 47.5 22.2 .002507 2.83
1.6697 .3119 28.3 8.1 .002743 1.10
1.6736 .0000 26.0 .0 .002143 .93
2.0o10 1.2959 19.0 18.4 .002793 .50
2.0591 1.051b 37.4 15.5 .002622 1.83
2.0649 .7167 50.5 33.7 .002507 3.19
2.0533 .3312 40.2 - 5.7 .OU2743 2.22
2.0630 .0000 34.0 .0 .002743 1.59
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Table D-XIUI. Front Smoke Grid Calculatiom . 1/2 Inch Entry-
way with Eterior Baffle (Continued)

Model 30, Shot 3Z3

TIME X Y U THETA CENSITY 0
HICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT Ln/SOFT

987.30 .8664 1.3234 51.5 119.5 .Ou2600 3.45
.8982 1.0233 16.8 35.5 .002653 .37
.9180 T7352 41.4 - 8.1 .0-2593 2.22
.9459 .3616 37.0 - 18.4 .002468 1.69
.9200 .0000 39.0 .0 .002468 1.88

1.2380 1.3115 3.9 180.0 .002760 .02
1.2618 1.0293 22.? 52.1 .002706 .67
1.2817 .7114 29.0 19.7 .002680 1.13
1.3174 .3438 30.3 14.9 .002621 1.20
1.3194 .0000 46.8 .0 .002621 2.87
1.6771 1.2956 29.8 -148.4 *Ou2669 1.18
1.6870 1.0253 20.1 -119.1 .002669 .54
1.7009 .7054 11.4 - 31.0 .002460 .16
1.6950 .3199 32.7 17.4 .002669 1.43
1.7009 .0000 39.0 .0 0026u9 2.03
2.0686 1.2876 57.9 -122.6 .002669 4.47
2.0765 1.0472 47.1 -114.4 .002669 2.96
2.0924 .7134 11.4 - 59.0 .002ý60 .16
2.0984 .3199 37.2 - 6.0 .Ou2669 1.85
2.0964 .0000 29.2 .0 .002669 1.14

1028.70 .8446 r.3617 21.5 -Ill.8 .002455 .57
.8891 1.0344 21.6 -146.3 .002516 .59
.9278 .7245 26.3 - 98.7 .002688 .93
.9472 .3506 21.3 -131.2 .002655 .60
.9569 .0000 .0 .0 .Ou2655 .00

1.2242 1.3249 36.5 -170.5 .002860 1.90
1.2533 1.0402 49.7 -139.9 .002731 3.37
1.2504 .7012 39.6 -135.0 .002736 2.14
1.3075 .3390 31.3 -116.6 .0U2582 1.27
1.3308 .0000 6.0 .0 .002582 .05
1.6542 1.2823 55.7. -159.0 .0U2880 4.47
1.6678 1.0189 49.2 -153.4 .002858 3.46
1,6794 .7012 59.1 -118.3 o0U256e 4.48
1.7007 .3215 30.6 -101.3 .002734 1.2p
1.7123 .0000 10.0 180.0 .002734 .14
2.0300 1.2475 76.6 -130.8 .002890 8.44
2.0397 1.0150 78.2 -122.5 .002858 8.14
2.0707 .7070 66.6 -122.7 .002568 5.69
2.0901 .3274 45.3 -135.0 .002734 2.80
2.0920 .0600 38.0 180.0 .002734 1.97
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Table 0-XI7I. Front Smoke Grid Calculations - 1/2 Inch Entry-
way with Exterior Baffle (Continued)

Model 30, Shot 323

TIME X Y U THETA CENSITY CHICROSEC INCHES INCHES FTISEC DEGREES SLUGS/CUFT LR/SOFT

1070.10 .8584 1.3035 93.0 -!23.0 .002699 11.67
.8803 1.0114 74.4 -135.0 .002789 7.73.9141 .7094 85.6 -149.9 .002722 9.97.9319 .3458 70.0 -167.1 .002614 6.40.9200 .0000 74.1 180.0 .002614 7.17

1.2022 1.3055 89.9 -139.4 .002697 10.891.2240 .9975 111.7 -132.9 .002624 16.381.2538 .6836 90.7 -154.5 .002746 11.291.3035 .3159 94.5 -158.2 .002934 12.96
1.3254 .0000 113.1 180.0 .002904 18.561.6254 1.2717 83.9 -149.3 .002621 9.231.6433 1.0035 82.3 -148.6 .002619 8.86
1.6731 .6538 85.5 -155.8 *002729 9.981.6890 .2901 93.6 -178.8 0U3166 13.871.6910 .0000 105.3 180.0 .003166 17.557.0189 1.2300 66.7 -142.1 .002621 5.832.034A .9816 70.6 -152.0 .002619 6.532.0566 .6577 73.7 -142.5 0UZ729 7.412.0666 .2881 77.6 -154.7 .003166 9.54
2.0596 .0000 68.2 180.0 *0j3l66 7.371111.5• .7942 1.2843 123.5 -150.9 C002608 19.90
.0368 .9821 107.6 -144.8 .0u2865 16.60.8542 .6818 109.2 -156.3 .002922 17.44.87q4 .3351 83.0 -164.6 .0J3109 10.70
.8033 .0000 60.0 180.0 .003109 5.591.1564 1.2668 96.5 -140.0 .002723 12.69

1.1777 .9588 102.2 -?39.8 .002915 15.211.1990 .6625 91.8 -159.6 .002879 12.121.2203 .3041 102.0 -168.7 .002725 14.17
1.2le4 .0000 116.0 180.0 .002725 18.331.5826 1.2397 93.3 -149.0 .002819 12.271.5981 .9763 107.4 -155.8 .002743 15.821.6019 .6663 102.0 180.0 .002590 13.47
1.6077 .3196 81.2 170,1 .002680 8.84
1.6077 .0000 REAOINGS INVALID
1.9777 1.2068 90.0 -143.1 .002819 11.421.9777 .9821 70.9 -163.6 .002743 6.892.0126 .6625 76.2 -175.5 .002590 7.532.0203 .2944 76.9 171.0 .002680 7.932.0242 .0000 68.0 180.0 .002&80 6.20
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Table D-XI=. Front Smoke Grid Calculations - 1/2 Inch Entry-
way with Exterlor Baffle (Continued)

Model 30. shot 323

TIME x y U THETA DENSITY 0
NICROSEC INCHES INCHES FT/SEC OFGREES SLU6S/CU-T LB/SOFT

1152.90 .7511 1.2439 105.7 -157.2 .0U2515 14.06
*7928 .9498 102.9 -170.2 .002934 Is.53
.8147 .6657 88.0 -t67.2 .002876 11.13
.8525 .3239 80.8 -171.7 .003091 10.09
.8604 .0000 78.0 180.0 .003091 9.40

1.1287 1.2439 103.8 -154.4 .002776 14.95
1.1465 .9319 105.3 180.0 .003086 17.10
1.1684 .6518 93.7 -163.1 .002811 12.35
1.2042 .2961 81.9 -178.6 REA01NGS INVALID
1.2101 .0000 62.4 180.0 READINGS INVALKI)
1.5460 1.2280 106.1 -162.9 .002688 15.1?
1.5460 .9598 105.9 -167.2 .002667 14.97
1.5718 .6538 104.5 -166.0 .002747 15.00
1.6095 .3040 95.6 -163.4 READINGS INVALIO
NO READI'4G
1.9473 1.1764 114.0 -167.2 .002688 17.46
1.9672 .9617 99.9 -163.0 *002667 13.31
1.9811 .6518 121.2 -168.9 .002747 20.1e
1.9911 .3000 112.2 -172.0 READINGS INVALID
1.9911 .0000 91.6 180.0 REAGINGS INVALID

1194.30 .6973 1.2436 46.4 - 82.6 .002926 3.15
.7361 .9646 64.5 150.3 .002767 5.75
.7690 .6625 33.3 147.3 .003096 1.72
.8000 *3235 39.3 165.3 .O0JL17 2.41
.8058 .0000 44.0 180.0 .0U3117 1.02

1.0634 1.2223 80.1 -177.1 .003019 9.68
1.0731 .9588 72.0 180.0 .002818 7.30
1.1099 .6354 81.0 164.2 .003063 10.06
1.1390 .3022 90.5 173.7 0u2963 12.15
1.1564 .0000 READINGS INVALID
1.4818 1.2087 88.4 -174.8 .0U2852 11.13
1.4954 .9530 82.6 -173.0 .002795 9.53
1.5012 .6412 86.0 -178.7 .002734 10.12
1.516T .2925 130.1 177.4 .0G2995 75.36
1.5283 .0000 AEAOINGS INVALIO
1.8673 1.1816 104.0 178.9 .0u2652 15.43
1.8828 .9530 116.6 -174.1 .002795 19.00
1.8944 .6392 118.0 180.0 .002734 19.03
1.9099 .2189 118.0 180.0 .002995 20.85
1.9332 .0000 106.0 180.0 .002995 16.82
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Table D-XIfl. Front Smoke Grid Calculations - 1/2 Inch Entry-
way with Exterior Baffle (Continued)

Model 30. Shot 323

TIME x y U THETA DENSITY 0KOCROSEC INCHES INCHES FT/SEC DEGREES SLUGSICUFT LB/SOFT

1235.70 .7571 1.1982 23.6 114.4 .003366 .93
.7312 .9816 15.7 119.7 .003305 .41.869 .6836 36.8 122.0 .003259 2.20
.8147 .3338 29.3 176.2 REACINGS INVALID.8167 .0000 15.6 180.0 READINGS iNVALID1.0492 1.2399 45.7 129.8 .002850 2.97

1.0750 .9319 18.5 161.6 .003337 .571.0909 *6736 48.3 133.4 .002976 S.47
1.1148 *3060 41.0 154.7 READIhGS INVALID
NO READING
1.4585 1.2201 68.2 149.0 002767 6.44
1.4645 .9498 54.4 165.5 .002993 4.471.4863 .6518 66.6 159.4 .002849 6.321.4804 .3100 73.5 158.2 Rr'AOINCS JNVALIL)
40 kERDINI.
1.'440 1.1783 81.8 167.6 *002767 9.261.8720 .9498 88.9 164.7 .002993 11.831.8639 .6518 82.7 171.9 .002849 9.75
1.8138 .3000 READINGS INVALID
1.8857 .0000 READINGS INVALID

IZ77.10 .6877 1.2649 120.0 126.9 .002858 20.58
.7283 .9782 12.2 - 99.5 .003091 .23.7496 .6935 41.2 166.0 .002979 2.52
.7709 .3254 80.0 178.6 .003219 10.31
.7903 .0000 READINGS INVALID

1.0344 1.2571 10.8 111.8 .$O2978 .171.0557 .9646 52.0 112.6 .003257 4.40
L.0770 .6702 22.8 -164.7 .003258 .851.1022 .3196 22.8 142.1 .002978 .77
1.1061 .0000 READINGS INVALID1.4237 1.2436 44.4 144.2 .002974 2.93
1.4431 .9666 36;8 135.0 0J2986 2.021.4392 .6644 44.2 174.8 REAOINGS INVALID
1.4489 .3196 32.3 -158.2 READINGS INVALID
1.4528 .0000 REAOINGS INVALID1.7879 1.1990 57.3 155.2 .002974 4.88
1,7976 .9763 53.7 135.0 .002986 4.311.8131 .6508 30.1 176.2 READINGS INVALID
NO READ(I1G

NO READING
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Table D-XIm. Front Smoke Grid Calculations - 1/2 Inch Entry-
way with Exterior Baffle (Continued)

Model 30. Shot 323

TIME X Y U THETA CE.SITY 0
IqICROSEC INCHES INCHES F;/SEC OEGREES SLUUS/CUFT LB/SrFI

1318.50 .6855 1.2936 54.3 111.0 .002768 4.0e
.7352 *9697 25.0 141.3 .003096 .96
*7471 :6935 27.7 140.7 .0u2920 1.12
.7352 .3358 7.0 123.7 READINGS INVALID

NO READING
1.0452 1.2499 22.1 135.0 .003201 .78
1.0551 .9796 25.4 147.5 .0U3047 .98
160691 .6677 26.0 -167.0 .003137 1.06
1.0969 .3199 27.2 -159.0 READINGS INVALID
NO READING
1.4228 1:2459 34:7 141:3 .002958 1:78
1.4386 .9757 35.1 160.6 .002721 1.6P
1.4426 .6557 20.1 -119.9L :002752 .55
1.4506 *2981 33.2 -139.8 .002784 1.53
1.4605 .0000 15.6 180.l 0 .O27?4 .34
1.7923 1.2022 34.0 156.4 .002958 1.71
1.8142 .9876 9.9 -101.3 0u272l .13
1.8341 .6538 1.9 .0 .002752 .01
1.8500 .3120 READINGS INVALID
1.8639 .0000 READINGS INVALID

1359.90 .6683 1.3153 66.2 25.0 .002692 5.90
.7090 .9937 42.2 58.6 .003033 2.70
.7283 .7109 45.1 12.8 .003052 3.11
*7671 .3312 76.7 - 7.5 .0U3312 9.73
.7748 .0000 READINGS INVALID

1.0189 1.2776 26.1 4.4 .003007 1.02
1.0344 .9782 18.0 .0 .003001 .49
1.0518 .6644 39.4 74.0 .003156 2.45
1.0770 .3099 20.1 5.7 .003168 .64
1.0983 .0000 READINGS INVALID
1.3966 1.2649 13.4 26.6 .002704 .24
1:4102 .9782 26.1 - 4.4 .002738 .93
1.4295 .6470 34.2 ).6 .002732 1.60
1.4237 .2983 36.1 - 3.2 ,0u2707 1.16
164373 .0000 44.0 .0 .0u2707 2.62
1.7569 1.2126 6.3 161.6 .002704 .05
1.7956 .9666 41.6 - 54.8 .002738 2.37
1.8150 .6508 62.8 9.2 .002732 5.39
1.8441 .3080 86.4 - 5.3 .002707 10.10
1.8479 .0000 92.0 .0 .002707 11.45
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Table D-XIfl. Front Smoke Grid Calculations - 1/2 Inch Ent.ry
way with Exterior Baffle (Continued)

Model 30. Shot 323

TIME x y U THETA CENSITY 0MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

1401.30 .?452 1.3214 94.1 34.0 U002956 13.08:7571 1.0055 73.1 43.0 .003123 8.34
*7909 .7034 57.1 7.9 .003073 5.00
.8107 .3259 48.2 14.0 .003231 3.76.8107 .0000 37.0 .0 .003231 2.221.0710 1.2519 72.4 66.2 .003168 s.311.0130 .9796 54.2 30.3 .003185 4.67

L.1048 *6836 56.7 26.6 .002968 4.771.1167 .3219 48.9 23.5 .002945 3.521.1465 .0000 60.4 .0 .002945 5.381.4347 1.2519 46.5 57.0 .0028 1 9 3.06
1.4645 .9737 44.5 37.9 .002890 2.86
1.4744 .6677 42.9 39.5 .002393 2.211.4863 *2961 64.4 1.7 .002524 5.23
1.5042 .0000 54.6 .0 .002524 3.761.7864 1.2042 23.6 - 24.4 .002819 .78
1.8381 .9538 11.0 45.0 .002890 .18
1.8957 .6637 33.1 28.1 .002393 1.311.9354 .3040 35.9 - 49.4 .002524 1.63
1.9553 .0000 21.4 .0 .002524 .581442.70 .7458 1.3676 67.? 67.2 U002746 6.20.7613 1.0441 43.9 46.8 *002878 2.77.7845 .7186 19.0 71.6 .003067 .55.8136 .3429 46.6 59.0 .003055 3.32

.8116 .0000 READINGS INVALID
1.0479 1.3385 88.2 86.1 .002836 11.031.0809 1.0053 40.5 57.1 .003112 2.55
1.1022 .6896 27.2 36.0 .003022 1.121.1215 .3293 22.8 37.9 .003007 .78
1.1584 .0000 4.0 1R0.c .003007 .021.4218 1.3036 72.1 86.8 .002877 7.481.4450 1.0053 34.2 83.3 .002899 1.70h.d625 .6741 22.4 63.4 .002641 .6b
1.4877 .3002 10.0 36.9 .003101 .161.4915 .0000 6.0 180.0 .003101 .061.7782 1.2029 36.9 77.5 .002877 1.96
1.8034 .9743 33.3 122.7 .002899 1.61
1.8441 .6663 23.4 -160.0 4002641 .72
1.8673 .2809 52.3 173.4 .003101 4.25
1.8692 .0000 68.0 180.0 .003101 7.17
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Table D-XII. Front Smo.k GCid Calculations - l/Z Inch Entry-
way with E.terior Baffle (Continued)

Model 30, Shot 323

TIRE x Y U THETA CENSITY 0
MICROSEC INCHES INCHES FTISEC DEGREES SLUGS/CUFT Le/SOFT

1484.10 .7710 1.3830 60.2 65.1 .002712 4.91
*7869 1.0373 12.5 t28.7 .002919 .2"
.7968 .7213 38.4 114.0 .003119 -. 30
.8346 .3656 29.8 148.4 READINGS INVALID

NO READING
1.0770 1.3393 39.5 110.2 .002795 2.18
1.0949 1.0134 37.7 111.3 .003148 2.23
1.1267 *6995 35.3 96.3 .002993 1.871.1346 .3358 13.8 135.0 .002895 .28
1.1426 .0000 READINGS INVALID
1.W386 1.3234 55.5 308.4 .002662 4.10
1.4685 1.0075 44.1 135.0 .002875 2.80
1.4844 .6875 34.5 132.7 .002676 1.59
1.4943 *3020 34.0 156.4 .002861 1.66
1.4983 .0000 23.4 180.0 .002861 .T7
1.7943 1.2399 86.3 115.4 .0U2662 9.921.8202 .9816 49.8 120.6 .002875 3.57
1.t73e .6557 16.5 135.0 .002676 .37
1.8838 .3100 8.0 76.0 .002861 .09
1.8877 .0000 READINGS INVALID

1525.50 .7709 1.4218 56.9 100.1 .002746 4.44
.7535 1.0538 29.5 151.7 .002962 1.29
.7690 .7535 16.1 172.9 .002768 .36
.7884 .3584 47.5 -157.8 READINGS INVALID
.7961 .0000 READINGS INVALID

1.0344 1.3753 50.2 113.5 .0u2811 3.54
1.0673 1.0402 59.4 122.6 .003257 5.74
1.0983 .7245 28.6 167.9 .003046 1.251.1119 .3390 41.6 -144.8 REALINGS INVALID
NO READING
1,4044 1.3559 50.9 135.0 .002634 3.41
1.4140 1.0363 56.8 140.7 .002682 4.331.4392 .6993 44.3 161.6 .002450 2.40
1.4567 .3138 27.8 149.7 READINGS INVALID
1.4683 .0000 14.0 180.0 REAUINGS INVALID
'1.7414 1.2804 S9.7 140.4 u002634 4.691.7782 1.0169 53.7 135.0 .002682 3.87
1.8324 .6780 864.1 154.7 .002450 8.66
1.8692 .2886 86.1 -177.3 READINGS INVALID

.NO READING
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Table D-XIV. Rear Smoke Grid Celculations - 1/2 Inch Entryway
with Eiterior Baffle

Model 30, Shot 324

TIME x y u THETA DENSITY 0NICROSEC INCHFS INCHFS FT/SEC DEGREES SLUbS/CUFT LB/SOFT

312.80 2.4732 1.51C9 17.8 - 40.6 *002407 .382.4751 1.2008 9.7 - 53.1 .002283 .11
7.4791 .8052 18.2 - 58.0 .0o2450 .412.4851 .3996 8.2 135.0 .002252 .08
2.4851 .0000 9.7 .0 .0022,2 .11 ,2.8549 1.5089 8.2 45.0 .002088 0OT
2.8549 1.2207 6.1 108.4 .002280 .042.8549 .8708 19.3 .0 .002310 .432.8509 .4553 22.0 52.1 .002337 .572.8648 .0000 11.6 .0 .002337 .16
3.2247 1.4911 16.5 110.6 .002643 .363.2286 1.2306 8.0 14.0 .002470 .083.2306 .9245 15.6 119.7 0C02633 .32
3.2306 .4911 13.5 - 90.0 .002311 .21
3.7326 .0000 19.3 .0 .002311 .433.7348 1.4990 12.2 18.4 0u2o43 .203.5567 1.2704 4.3 -153.4 .002470 .02
3.5805 .9483 2.7 -135.0 .002633 .013.6044 .4235 33.0 - 69.4 .002311 1.263.6024 .0000 1.9 18010 7JU1311 .00354.50 2.4565 1.5087 54.5 - 33.1 .002337 3.48
2.4681 1.1934 32.1 - 21.8 .0L2407 1.24
2.4584 .8259 18.8 18.4 *002393 .42
2.4584 .4120 14.5 74.1 .002196 .232.4642 .0000 2.0 180.0 .002196 .00
2.8453 1.5203 40.0 - 26.6 .002007 1.602.0395 1.2186 32.3 10.6 .002271 1.192.8298 .8646 6.0 - 89.9 .002260 .042.8395 .4507 8.9 153.4 .002354 .09
2.8414 .0000 23.0 180.0 .002354 .673.1954 1.5203 34.0 96.7 .002282 1.323.2108 1.2340 36.6 102.5 .002511 1.683.2166 .9381 11.2 45.0 .002321 .153.2147 .4932 29.5 137.7 .002439 1.061.2108 .0000 7.9 180.0 .002439 .083.5435 1.5222 32.0 82.9 .002282 1.17
3.5435 1.2766 2t.5 123.7 .002511 .583.5706 .9632 32.0 97.1 .00?321 1.19
3.5996 .3404 18.3 139.4 '.002439 .413.5977 .0000 2.0 180.0 .002439 .00
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Table D-XIY. nlearS=roke Grid Calculautoo - 1/2 Inch .
Entryway With Exterior Baffle

Model 30, Shot 324

TIME X Y U THFTA CEaSITY Q
MICROSEC INCHES INCHE- FT/SEC DEGREES SLUGS/CUFT LB/SOFT

396.20 2.5189 1.4e11 108.2 - 48.6 IDSZ620 15.33
2.5050 1.1889 7 .1 - 5888 .002368 6.59
2.4970 .8111 60.5 - 63.4 .002620 4.79
2.4891 .4135 32.9 - 61.9 .002315 1.25
2.4831 .0000 16.5 .0 .002315 .28
2.8907 1.4911 104.0 - 54.8 .002455 13.28
2.8867 1.2266 70.0 - 50.6 .002252 5.52
2.8549 *8648 49.5 - 69.4 0v2408 2.96
2.8429 .4592 13.5 90.0 .002273 .21
2.8410 .0000 7.7 180.0 .00Z273 .07
3.2207 1.5249 95.7 - 4S.0 .002573 11.77
3.2207 1.2664 41.4 - 52.6 .002464 2.11
3hk386 .9324 49.7 - 76.5 .002620 3.23
3.2087 .5109 18.2 -148.0 .002198 .37
3.2247 .0000 9.7 180.0 .002198 .10
3.5388 1.5308 60.7 - 52.8 *0J2573 4. ?4
3.5447 1.2P83 26.3 - 36.0 .002464 .85
3.5765 .9801 59.5 - 76.9 .002620 4.64
3.5905 .4354 37.3 111.3 .002198 1.53
3.6004 .0000 5.8 L80.0 .002198 .04

437.90 2.5280 1.427S 116.4 - 64.7 .002567 17.39
2.5068 1.1296 121.0 - 66.8 .Ov2496 18.28
2.4855 .7718 84.2 - 70.7 .vu2775 9.83
2.4739 .3830 63.5 - 69.9 .002357 4.75
2.4797 .0000 29.8 .0 .002357 1.05
2.9052 1.4352 113.0 - 55.8 .002314 14.76
2.8839 1.1644 121.0 - 66.8 .002350 17.21
2.8472 .8182 98.6 - 62.4 .002645 12.87
2.8395 .4642 86.5 - 80.8 .0J2400 8.99
2.8337 .0000 13.9 .0 .002400 .23
3.2631 1.4526 128.4 - 50.6 .002794 23.04
3.2360 1.2012 117.3 - 63.9 .002307 15.86
3.2282 .8897 84.9 - 69.4 .0U2613 9.41
3.1992 .4836 74.4 - 55.9 .002356 6.52
3.2012 .0000 21.9 .0 .002356 .56
3.5803 1.4739 138.3 - 54.9 .002794 26.73
3.5648 1.2611 117.9 - 57.4 .002307 16.04
3.5841 .9052 67.8 - 58.7 .002613 6.01
3.5861 .3752 60.8 - 78.7 .002356 4.35
3.5919 .0000 6.0 .0 .0U2356 .04
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t Table D-4MV. Rear Smol•€ Grtd Calculattons - /2 Ind Enr~r-vay
With Exterior Baffe (ContimJedl

Model 30, Shot 324

TIME x y U THETA DENSITY QHICROSEC INCHrS INCHES FT/SEC DEGREES SLUt.S/CUFT LB/SOFT

479.60 2.5686 1.37S7 113.1 - 70.0 ,0024?3 15.82
2.5527 1.0?75 93.4 - 62.9 .002509 10.93
2.5249 .7316 71.3 - 57.2 O002665 6.77
2.5109 .3539 70. 8 - 35.0 .002871 7.19
2.5129 .0O0 46.46 .0 .002871 J.09
2.9543 1.3976 83.0 - 77.9 .002293 7.90
2.9344 1.1153 85.0 - 72.8 .002484 8.9T
2.9006 .7773 90.9 - 51.9 .0U2447 lO.10
7.8569 .3738 101.4 - 59.0 .002561 13.17
2.8549 .0000 63.8 .0 .002561 5.21
3.3022 1.4254 70.3 -105.8 .002552 7.92
3.2724 1.1610 92.4 - 74.2 .002704 11.54
3.?684 .8529 88.T - 69.6 .002757 10.84
3.2505 .4493 78.7 - 2T.8 .002676 8.28
3.2465 .00OU 63.8 .0 .002676 5.44
3.6183 1.4175 93.0 - 93.6 O002S82 11.15
3.6083 1.1889 108.5 - 85,9 .002704 15.92
3.6123 .9225 63.0 - 72.1 .002757 5.46
3.6024 .3757 READINGS INVALID
3.Z.064 .0000 34.8 .0 O0U2676 1.62521.30 2.5667 1.3211 59.6 - 08*1 .002R25 5.02
2.5493 1.0464 51.7 - 87.8 .002606 1.482.5242 .7118 40.8 - 43.0 .002735 2.27
2.5319 .3424 41.5 - to.7 .002731 2.35
2.5261 .0000 27.8 .0 O002731 L.06
2.9226 1.3540 99.8 -102.T °002366 11.77
2.9091 1.0832 71.3 -102.9 .002471 6.28
2.9033 .7466 43.4 - T4.1 .0027?2 2.61
2.891? .3T72 47.8 - 16.9 .002696 3.07
2.8975 .0000 81,4 .0 .002696 8.94
3.2418 1.3772 118.6 - 98.7 .002600 IB8o20
3.2611 1.1122 89.6 - 93.8 O002612 10.48
4.2592 .8060 54.0 - 83.7 READINGS INVALID
3.2689 . .4468 39.1 - 66.0 READINGS INVALID
3.2650 .0000 21.9 .0 READINGS INVALID
3.5745 1.3810 91.1 -110.4 .002600 10.80
3.5725 1.1528 '91.7 - 95.0 .002612 L0.99
3.6035 .8453 9a.3 - 81,9 READINGS INVALID
NO READING
3.626T .O000O 6.0 .0 REAbING$ INVALID

395



0

Table D-XEV. Rear Smoke Grid Calculations - 1/2 Inch Entryway
with Exterior Baffle (Continued)

Model 30, Shot 324

TIME X Y U THETA CENSITY 0
S NICROSEC INCHES INCHES FU/SEC 0EGREF$ SLUGS/CUFT LB/SOFT

563.00 2.5706 1.3161 71.0 -150.6 .002775 6.99
2,5547 1.0258 51.9 -135.0 .002822 3.81
2.5547 .7038 43.2 -116.6 .00285s 2.67
2.5507 *3419 22.5 -149.0 .0Q2737 .70
2.5408 .0060 3.9 180.0 .002.737 .02
2.9324 1.3002 59.9 -110.8 .002486 4.47
2.9185 1.0457 75.8 -109.4 .0027t1 7.79
2.9125 .7356 62.9 -135.0 .002690 5.37
2.9026 *3598 55.3 -155.2 .003063 4.69
2.9364 .0000 56.0 180.0 .003063 4.61
3.2843 1.3082 7".3 - 91.4 .002765 8.27
3.2664 1.0716 62.2 -115.8 .002814 b.45
3.2744 .7992 51.1 -119.5 .002865 3.74
3.2664 *4135 54C9 -140.7 .003010 4.54
3.2684 .0000 36.. -180.0 .003010 2.03
3.5865 1.3320 73.2 -102.2 .002765 7.40
3.6004 1.0974 71.7 - 85.4 .002814 7.24
3.6262 .8250 19.1 -135.0 .002665 .52
3.6302 .3221 READINGS INVALIDý
3.6123 .0000 21.3 180.0 .003e10 .68

604.70 2.5048 1.2863 81.7 -131.1 G002538 8.46
2.5126 1.0097 65.1 -148.7 U002752 5.83
2.5048 .6731 62.3 -157.5 .003169 6.16
2.5126 .3308 82.3 -171.7 .003237 10.97
2.5222 .0000 79.5 180.0 .003237 10.22
2.9014 1.2979 44.4 -169.7 .007340 2.31
2.8839 1.0116 54.7 -160.9 .002577 3.85
2.8588 .7021 76.4 -155.4 .002806 8.20
2.8414 .3540 71.6 -176.8 .002798 7.18
2.8414 .0000 109.3 180.0 .002798 16.70
3.2398 1.2998 38.0 -174.0 u002641 1.90
3.2340 1.0561 41.0 -166.0 .002767 2.32
3.2340 .7621 51.1 -166.5 .002996 3.91
3.2263 .4120 65.1 -167.7 .002713 5.74
3.2282 .0000 59.6 180.0 .002713 4.82
3.5590 1.3095 4S.3 -1421 .002641 2.71
3.5783 1.0812 43.9 -174.8 .002767 2.66
3.5899 .8317 59.5 -154.3 .002996 5.31
3.6054 .3540 45.7 177.t .002713 2.84
3.6054 .0000 21.9 180.0 .002713 .65
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Table D-XV..R e a, 07rld Calculations - 1/2 Inac Entrywa
KIt& Exterior Bafgle. (Contivued)

Model 30, Shot 324

TIME x y U THETA DENS!TY QHICROSEC INCHES INCHES FT/SEC DEGREES SLUOS/CUFT LB/SOFT

646.40 2.5169 1.2545 54.1 -178.0 U002836 4.162.4990 .9920 66.4 -171.6 .002844 6.27
2.4970 .6799 77.2 157.9 .003034 9.032.4692 .3300 84.2 170.8 .002881 10.212.4612 .0000 87.0 180.0 .002881 10.902.8887 1.2922 41.3 169.2 .002353 2.01
2.8668 1.0278 52.6 144.0 .002545 3.52
2.8429 .7038 55.3 155.2 .002693 4.122.8310 .3559 49.7 166.5 .002906 3.592.9270 .0000 36.7 180.0 .002906 1.963.2465 1.3042 43.2 153.4 *002885 2.693.2266 1.0616 27.9 146.3 .002736 1.06
3.2247 .7873 46.5 138.4 .002893 3.133.2028 .3996 31.0 -176.4 .002849 1.373.2087 .0000 25.1 180.0 .002849 .903.5507 1.3042 27.1 -175.9 .002885 1.06
3.556? 1.0934 29.4 156.8 .002736 1.193.5726 .7992 51.4 -160.2 .002893 3.813.5845 .3241 36.7 J-161.6 .002849 1.92
3.5905 .0000 25.1 180.0 .002849 .90688.10 2.4507 1.2843 54.9 139.4 .002498 3.772.4468 1.0000 32.3 137.5 .002735 1.432.4333 .7021 51.8 147.5 .002819 3.782.4294 .3443 22.2 -169.7 .002759 .682.4352 .0000 23.8 180.0 .002759 .782.8607 1.3056 39.2 149.5 .002352 1.81
2.8414 1.0426 28.1 171.9 .002500 .992.8085 .7253 23.9 131.6 .002523 .722.7930 .3656 25.1 161.6 .002660 .84
2.8046 .0000 13.9 180.0 .002660 .263.2012 1.3191 26.7 138.0 .002661 .953.210e 1.0716 8.9 153.4 .002784 .113.1992 .7930 23.9 -138.4 .002978 .853.1954 .4101 12.7 39.7 .002781 .223.2031 .0000 4.0 180.0 .002781 .023.5319 1.3075 24.6 76.0 .002667 .803.5513 1.0928 12.6 71., .002784 .223.5416 .8143 27.9 85.9 .002978 1.16
3.5706 .3424 13.3 - 26.6 .002781 .25
3.5803 .0000 .0 .0 .002781 .00
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Tabel*D4X. Rea. Smoke Grid Cslculaxioni.- 1/2 Inch Entrywy
with Exte,-or Baffle (Conoi4wed)

Mode1 30, Shot 324

TINE X 7 U THETA DENSITY 0".%ROSEC INCHES INCHES FTUSEC OEGREFS SLUSS/CUFT L•RS/'f-T

r2z.ao 2.4751 1.2903 25.8 167.0 .002654 .806
2.4751 1.0139 39.8 150.9 .002838 2.25
2.4S33 .7078 42.4 -155.8 .0027b7 2.48
2.4473 .3260 26.9 -159.0 .002833 1.03
2.4374 .0000 21.3 180.0 .002833 .642.8549 1.3121 27.7 167.9 .002117 .el
2.8390 1.0318 36.7 180.0 .002454 1.65
2.8270 .7217 26.3 162.9 .002bl9 .90
2.8072 .3638 16.5 -ILO.6 .002691 .37
2.8131 .0000 19.3 180.0 .0U2691 .50
3.2266 1.3221 8.0 166.0 .002574 .O0
3.2187 1.0656 19.4 174.3 .002599 .4,
3.2068 .7714 22.5 -121.0 .002784 .71
3.2127 .4076 9.7 -126.9 .0U2808 .13
3.2048 .0000 11.6 180.0 .002808 ..9
3.5567 1.3280 27.1 85.9 .002574 .95
3.5606 1.1054 19.3 90.0 .002598 .49
3.5746 .8270 25.2 57.5 .002784 .88
3.5964 .3181 6.1 -161.6 .002808 O0
3.5905 .0000 11.6 180.0 .002808 .19771.50 2.4255 1.2901 9.9 180.0 .002549 .L1
2.4120 1.0193 11.1 156.8 .002571 .29
2.3946 .6847 13.9 180.0 .002634 .2b2.4043 .3346 19.7 135.0 .002781 .54
2.4139 .0000 7.9 180.0 .002781 .09
2.8337 1.3114 4.4 63.4 .002216 .02
2.8046 1.0426 34.0 83,3 .002335 1.332.7834 .733t 27.0 126.0 .002432 .89
2.7872 .3501 33.1 147.3 .002720 1.49
2.7853 .0000 11.9 180.0 .002720 .19
3.1934 1.3211 25.3 135.0 .002510 .80
3.1915 1.0735 36.5 119.4 .002520 1.6a
3.1876 .773' 25.1 108.4 .0C2833 .89
341896 .4023 24.9 118.6 .00k813 .07
3.1915 .0000 4.0 .0 .002813 .02
3.5338 1.346 40.9 150.9 .002510 2.10
3.5513 1.1122 42.8 111.8 .002520 2.31
3.5551 .8356 8.9 63.4 .002833 .11
3.5648 .3404 24.2 125.0 .002813 .83
3.5687 .0000 2.0 .0 .002813 .01
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TabloD-XIV: Rear Smoke •ritd Calculations - 1/2 Inch Entryway
With Exter% Baffle (Continued)

Model 30, Shot 324

TIME x Y U THETA DENSITY
MICROSEC INCHES INCHES FT/SEC OEGREES SLUGS/CUFT LB/SOFT

813.20 2.4652 1.2903 9.7 - 53.1 .002731 .13
2.4612 1.0199 18.2 - 32.0 .002718 .45
2.4394 .7078 19.9 - 29.1 .002866 .57
2.4334 .3400 7.7 .0 .002770 .08
2.4294 .0000 9.7 180.0 .002770 .13
2.8569 1.3161 11.8 - 99.5 .002442 .17
2.8429 1.0656 17.5 - 6.3 .002424 .37
2.8111 .7435 12.4 -128.7 .002528 .19
2.7793 .3817 4.3 -153.4 .002455 .02
2.8012 .0000 11.6 .0 .002455 .17
3.2087 1.3400 19.9 29.1 .002826 .56
3.2008 1.0974 10.9 45.0 .002369 .14
3.1988 .7952 5.5 45.0 .002776 .04
3.2008 .4294 12.2 108.4 .002683 .20
3.2087 .0000 5.8 .0 .002683 .05
3.5209 1.3479 29.5 31.6 .002826 1.23
3.5447 1.1451 9.7 143.1 .002369 .11
3.5785 .8350 18.3 - 71.6 .002776 .47
3.5825 .3380 5.8 180.0 .002683 .05
3.5924 .0000 3.9 180.0 .002683 .02

854.90 2.4313 1.2824 23.9 -138.4 .002597 .74
2.4275 1.0097 17.9 180.0 .002630 .42
2.4120 .6760 32.1 -111.8 .002834 1.46
2.4120 .3346 12.7 -128.? .002754 .22
2.4043 .0000 READINGS INVALID
2.8317 1.2998 6.3 161.6 .002222 .04
2.8221 1.0406 34.3 - 80.0 .002302 1.35
2.7756 .7234 35.8 - 33.7 .002449 1.57
2.7834 .3482 50.9 - 38.7 .002697 3.49
2.7969 .0000 6.0 .0 .002697 .05
3.2108 1.3308 30.3 - 58.4 .002494 1.15
3.1992 1.0812 14.0 - 45.0 .002448 .24
3.1915 .7776 23.9 - 41.6 .002916 .83
3.1857 .4139 36.0 - 83.7 .002818 1.82
3.1973 .0000 .0 .0 .002818 .00
3.5590 1.3501 44.4 - 10.3 .002494 2.46
3••435 1.1180 48.9 - 26.6 .002448 2.92
3.5609 .8182 22.2 - 79.7 .002916 .72
3.5590 .3404 2.8 135.0 .002818 .01
3.5648 .0000 9.9 180.0 .002818 .14
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Table D.-=y. ReX r Soke GxC d Calculatin,.. 1/2 Inch Entryway
Wi~th E=*rextni ~ -&Z ,(~Couttnued)

Model 30, Shot 324

TIME X Y U THETA CENSITY 0
MICROSSEC INCHES ItXHES FT/SEC DEGREES SLUGS/CUFT LOISOFT

896.60 2.4473 1.2744 4.3 63.4 .002508 .02
2.4433 1.0199 9.7 - 36.9 .002423 .11
2.4274 .6779 22.0 74.7 .002569 .62
2.4254 .3300 25.4 - 6.7 READINGS INVIL!D
NO READING
2.8509 1.3181 11.6 q0.0 .002262 .15
2.8489 1.0318 17.4 - 90.0 .002468 .37
2.8410 .7237 29.6 11.3 .002576 L.14
2.8191 .3499 42.4 43.2 .002828 2.54
2.8072 .0000 17.4 .0 .002628 .43
3.2247 1.3141 29.2 - 97.6 .002598 1.11
3.2107 1.0875 13.9 123.7 .002297 .22
3.2167 .7793 25.2 85.6 .002862 .91
3.2048 .3936 READINGS INVALID
3.2087 .0000 READINGS INVALID
3.5646 1.3400 51.0 -155.4 .002598 3.38
3.5885 1.1233 34.4 -141.8 .002297 1.36
3.5825 .8131 8.0 - 14.0 .002862 .09
3.5805 .3400 26.9 21.0 .002859 1.04
3.5825 .0000 19.3 .0 .002859 .53

938.30 2.4333 1.2863 21.9 5.2 u002449 .59
2.4352 1.0039 39.6 17.5 .00276 2.17
2.4178 .6963 79.1 25.3 .002711 8.48
2.4371 .3308 67.0 '12.0 .002717 6.10
2.4449 .0000 READINGS INVALID
2.8317 1.3114 26.7 - 48.0 .002310 .82
2.8221 1.0232 30.8 14.9 *002545 1.21
2.8046 .7292 24.2 55.0 READINGS INVALID
2.8143 .3772 READINGS INVALID
2.8143 .0000 READINGS INVALID
3.2070 1.3017 45.7 - 87.5 .0U2982 3,12
3.1915 1.0928 38.2 - 62.1 .002637 1.93
3.1934 .8027 8.4 45.0 READINGS INVALID
NO READING
NO READING
3.5126 1.3288 72.9 -107.4 .002982 7.92
3.5164 1.0967 63.2 -133.7 .002637 5.27
3.5687 .8162 37.5 -148.0 READINGS INVALID
3.5841 .3501 14.5 - 15.9 READINGS INVALID
3.5841 .0000 6.0 .0 READINGS INVALID
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Table D-x."V. Rear Swoke Grid Calculatiom.-1/2 Inc-Entryway
With Extertor gafa18. - (on?±mied)

Mok•l 30, Shot 3U4

TIME x Y U THETA CENSITY 0
NICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT
980.00 2.4692 1.2763 71.6 - 93.1 .0U2730 7.00

2.4811 1.0318 29.2 - 97.6 .002772 1.19
2.4990 T7117 48.4 - 61.4 READINGS INVALID2.4911 .3439 32.9 - 86.6 READINGS INVALID
2.4911 .0000 21.3 .0 READINGS INVALID
2.8688 1.2982 108.4 - 86.9 .002544 14.95
2.8787 1.0398 41.3 - 79.2 .002779 2.372.8549 .7435 55.3 - 65.? READINGS INVALID

NO READING
NO READING
3.2266 1.2684 81.4 - 85.9 *003213 10.64
3.2286 1.0537 104ý1 - 74.9 .007067 16.07
3.2227 .7853 78.7 - 65.3 *003161 9.79
3.2147 .4235 READINGS INVALID3.2207 .0000 READINGS INVALID
3.5427 1.2704 118.3 - 78.7 .003213 22.47
3.5447 1.0775 83.3 - 68.2 .002967 10.283.5507 .7932 84.5 -100.5 .003161 11.293.5944 .3360 64.8 - 79.7 .002768 5.82
3.5885 .0000 5.8 .0 .0u2768 .0!1021.70 2.4294 1.2147 66.3 - 98.6 .002953 6.49
2.4313 .9749 81.5 - 88.6 .002621 8.702.4410 .6538 67.2 -109.0 .002942 6.652.4391 .2979 34.3 -100.0 .003046 1.79
2.4662 .0000 11.9 180.0 .003046 .22
2.8375 1.2031 92.3 -108.8 .0U2484 10.592.8298 .9826 71.6 -123.7 .002520, 6.462.8279 .6789 73.6 - 86.9 *CU2723 7.38
2.8027 .3559 READINGS INVALID
2.8201 .0000 READINGS INVALID
3.2128 1.2205 71.6 - 70.6 .003009 7.723.2186 .9923 86.0 - 96.6 .002939 10.87
3.2263 .7311 71.8 - 75.6 .003295 8.49
3.2205 .3849 9a.8 - 74.8 .003094 15.103.2108 .0000 17.9 .0 .003094 .49
3.5358 i.2128 86.2 - 64.0 .003009 11.17
3.5474 1.0193 99.9 - 72.6 .002939 14.67
3;5532 .7331 68.9 - 56.8 .003295 7.82
3.5957 .2963 14.5 -105.9 .003094 .323.5899 .0000 9.9 180.0 .003094 .15
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Table D-XIV. Rear Smoke Grid Calculations - 112 Inch Entryway
with Exterior Baffle (Continued)

Modal 30, Shot 324

T1ME X Y U THETA CEuSITY 0
MICROSEC INCHES INCHES FT/SEC OEGRESS SLU6S/CUFT LB/SQFT

1063.40 2.4592 1.2107 58.7 -107.2 .003030 5.22
2.4831 .9503 65.4 -109.0 0U2845 6.08
2.4771 .6481 31.7 -127.6 .002945 1.4d
2.4851 .3101 13.7 8I.\9 .003019 .28
2.4791 .0000 36.7 180,b .003019 2.04
2.8390 1.2107 69.0 -101.3 ,002319 5.52
2.8390 .9801 76.0 - 9T.3 .002609 7.53
2.8588 .6700 40.8 -121.4 .002640 2.19
2*8509 .3300 30.0 -104.9 .003259 1.47
2.8569 .0000 7.7 180.0 003259 .10
3.Z505 1.2008 88.7 -106.5 .002725 10.71
3.2187 .9682 72.9 -111.8 .002997 7.91
3.2406 .7157 50.4 -122.5 .003261 4.14
1.2406 .3280 83.1 -107.6 .003503 12.10
3.2386 .0000 13.5 180.0 .003503 .32
3.5805 1.1928 75.6 - 94.4 .002725 7.79
3.5746 .9821 66.6 - 73.1 .002997 6.66
3.5885 .7356 33.8 - 66.4 .003261 1.86
3.5905 .3221 31.2 158.2 .003S03 1.71
3.5785 .0000 25.1 180.0 .003503 L.11

1105.10 2.4120 1.1586 92.6 -144.6 .002814 12.06
2.4101 .9130 100.9 -169.8 .002957 15.06
2.4217 .6286 82.4 -164.6 .003182 10.80
2.4410 .3114 105.8 -174.6 .003054 17.06
2.4294 .0000 85.4 180.0 .003054 11.14
2.8240 1.1354 66.2 -131.3 .002639 5.77
2.8201 .9072 78.7 -137.0 .002944 9.12
2.8066 .6441 108.1 -162.9 .002669 15.59
2.7950 .3269 70.0 -173.5 .003334 8.16
2.8124 .0000 65.6 180.0 .003334 7.16
3.1876 1.1354 98.7 -139.9 .002925 14.24
3.1915 .9246 50.6 -135.0 .002903 3.71
3.1992 .6886 66.8 -149.6 .003135 6.99
3.1954 .3056 68.5 163.1 ,003b24 8.27
3.1973 .0000 55.6 180.0 .003524 5.45
3.5300 1.1373 89.4 -143.1 .0U2925 11.69
3.5567 .9555 54.8 -136.5 .002903 4.36
3.5667 .7021 47.4 -147.0 .003135 3.52
3.5667 .2979 32.0 -119.7 .003524 1.81
3.5648 .0000 13.9 180.0 .003524 .34
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Table D-XIV. Rear Smoke Grid Calculations - 1/2 Inch Entryway
with Exterior Baffle (Continued)

Model 30, Shot 324

TIME X y U THETA DENSITY 0MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LBISQFT

1146.80 2.3837 1.1571 128.3 -173.9 .002951 24.28
2.3837 .9324 110.6 175.0 .002866 17.52
2.3976 *6262 121.8 -178.2 .003058 22.69
2.3797 .3002 147.5 -169.4 .002886 31.38
2.3936 .0000 135.3 180.0 .002886 26.41
2.7952 1.1610 90.2 170.1 .002480 10.10
2.7813 .9264 97.3 173.2 .002518 11.93
2.7555 .6382 90.9 178.8 .002768 11.422.7813 .3221 96.7 -177.7 .003142 14.69
2.7913 .0000 129.S 180.0 .003142 26.343.1750 1.1372 56.2 -176.1 .003016 4.76
3.1829 .9324 58.1 164.6 .003029 5.12
3.1829 .6819 68.0 -165.2 .003181 7.353.1750 .3479 83.9 141.5 .003131 11.02
3.1829 .0000 77.3 180.0 .003131 9.36
3.5089 1.1392 44.5 -177.5 .003016 2.99
3.5348 .9443 56.6 -172.1 .003029 4.85
3.5487 .7097 S8.4 145.6 .003181 5.43
3.5746 .2942 36.3 -154.8 .003131 2.06
3.5646 .0000 21.3 180.0 .003131 .711188.50 2.2843 1.1451 128.4 -172.0 .002759 22.74
2.2998 .9226 113.8 -163.8 .002687 17.40
2.2998 .6248 117.6 -175.2 .002756 19.06
2.2959 .2843 84,6 -170.5 .002995 10.71
2.2940 .0000 95.4 180.0 .002995 13.61
2.7350 1.1509 109.5 -168.5 .002487 14.902.7234 .9188 95.7 -175.2 .002498 11.43
2.7157 .6460 83.5 -177.3 .002747 9.58
2.6983 .3230 115.2 180.0 .002802 18.60
2.6828 .0000 115.2 180.0 .002802 18.60
3.1315 1.1315 45.9 -162.3 .002992 3.15
3.1354 .9400 62.2 -163.3 .002882 5.58
3.1335 .6712 60.8 168.7 .003017 5.57
3.1296 *3578 60.1 172.4 .002965 5.363.1199 .0000 75.5 180.0 .002965 8.45
3.4855 1.1354 28.4 -167.9 *002992 1.21
3.5106 .9478 46.1 -172.6 .002882 3.06
3.5184 .7350 40.5 '168.7 .003017 2.48
3.5338 .2824 42.9 -166.6 .002965 2.73
3.5435 .0000 29.8 180.0 .002965 1.32
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Table D-XIV. Rear Smoke Grid Calculations - 1/2 inch Entryway
with Exterior Baffle (Continued)

Model 30, Shot 3U4

TIRE X y U THETA CENSITY
HICROSEC INCHES INCHES FTISEC DEGREES SLUGS/CUFT LR/SOFT

1230.20 2.2565 1.1392 102.7 168.1 .002831 14.94
2.2744 .9006 91.2 -175.1 .002819 11.72
2.2803 .6163 83.9 172.1 .003049 10.73
2.2962 .2863 71.5 161.1 .00315? 8.07
2.2982 .0000 58.0 180.0 .003157 5.31
2.6879 1.1392 96.3 -169.6 .002251 10.43
2.6859 .9185 79.2 180.0 .002503 7.86
2.6720 .6342 85.1 177.4 .002535 9.1.
2.6660 .3221 63.9 176.5 .002771 5.66
2.6759 .0000 44.5 180.0 .00217L 2.74
3.1312 1.1233 65.4 -161.0 .00267 6.13
3.1233 .9145 7S.9 -165.3 .003068 8.85
3.1233 *6938 56.9 170.2 .003010 4.87
3.1153 .3559 44.5 180.0 .002903 2.87
3.1074 .0000 40.6 180.0 .002903 2.39
3.4811 1.1332 38.3 -135.0 .002867 2.10
3.489t .9384 49.5 -141.3 .003068 3.76
3.5089 .7018 51.2 -100.9 .003010 3.94
3.5328 .2843 13.0 -116.6 0u2903 .24
3.5348 .0000 36.7 180.0 .002903 1.96

1271.90 2.1838 1.1663 65.6 -178.3 .0D2644 5.69
2W2089 .9149 63.6 17R.2 .002769 5.60
2.2166 .6364 47.7 -177.6 .002789 3.1o
2.2282 .3075 READINGS INVALKD
2.2360 .0000 READINGS INVALID
2.6402 1.1335 56.8 -143.5 .002486 4.01
2.6441 .9188 54.0 -144.0 .002549 3.72
2.6306 .6499 41.9 -174.6 0o2651 2.24
2.6344 .3269 26.7 -132.0 .002710 .97
2.6383 .0000 31.8 180.0 OU027LO 1.37
3.0696 1.1103 62.4 -142.8 .002721 5.29
1.0619 .9207 56.3 -132.1 .002660 4.21
3.0774 .6809 43.7 -129.5 .002840 2.7U
3.0851 .3578 21.S -123.7 .002d59 .66
3.0793 .0000 6.0 180.0 .002859 .05
3.4584 1.1083 68.3 - 98.4 .0j2721 6.34
3.4720 .9168 39.8 - 87.1 .002660 2.10
3.8087 .6847 38.2 - 41.0 .002840 2.07
3.5280 .2708 51.6 - 67.4 .002859 3.81
1.5068 .0000 23.8 .0 .002859 .81
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Table D-XIV. Rear Smoke Grid Calculations - 1/2 Inch Entryway
with Exterior Baffle (Continued)

Model 30, Shot 324

TIME X Y U THETA CENSITY C
HICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SQFT

1313.60 2.1909 1.1372 44.1 -118.8 .002747 2.67
2.2107 .9026 23.3 -131.6 .002849 .77
2.2326 .6143 29.1 - 93.8 READINGS INVALID
NO READING
NO READING
2.6421 1.1054 71.9 -126.3 .002237 5.T8
2.6421 .8867 67.6 -121.0 .002631 6.01
2.6302 .6302 54.4 -106.5 .002468 3.65
2.6481 .3022 38.7 - 92.9 .002833 2.12
2.6441 .0000 3.9 180.0 .002833 .02
3.0815 1.0855 89.5 -103.7 .002741 10.99
3.0855 .8728 77.5 - 85.7 .002854 8.58
3.0954 .6600 50.3 - 92.2 .002819 3.56
3.1034 .3380 50.6 -136.5 .00I019 3.86
3.1014 .0000 21.3 180.0 .003019 .68
3.4712 1.0656 96.6 -106.3 .002741 12.80
3.4911 .8986 83.3 -111.8 .002854 9.89
3.5149 .6640 52.2 -129.0 .002819 3.84
3.5527 .2366 31.2 -111.8 .003019 1.4T
3.5586 .0000 5.8 .0 .003019 .05

1355.30 2.1625 1.1277 15.1 -113.2 .002926 .33
2.1934 .8975 32.1 - 68.2 .0028"8 1.47
2.2147 .6074 27.0 - 54.0 .002913 1.06
2.2302 .2785 READINGS INVALID
2.2379 .0000 READINGS INVALID
2.5977 1.0754 38.2 - 99.0 .002388 1.742.6093 .8607 22.2 - 79.7 .002564 .63
2.6151 .5977 38.2 - 81.0 .002742 2.00
2.6325 .2882 9.9 - 53.1 .003222 .16
2.6344 .0000 15.9 .0 .003222 .413.0484 1.0232 89.3 -122.3 .003081 12.28
3.0677 .8433 62.8 -145.3 .003341 6.59
3.0754 .6306 63.4 -122.2 .002962 5.95
3.0484 .3230 8.9 - 63.4 .003018 .12
3.0580. .0000 .0 .0 .003018 .00
3.4313 1.0155 82.1 -122.2 .003081 10.39
3.4410 .8395 68.9 -123.2 .003341 7,92
3.4758 .6441 46.5 -160.0 .002962 3.20
3.5164 .2418 READINGS INVALID
3.5126 .0000 READINGS INVALID
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Table D-XIV. Rear Smoke Grid Calculations - 112 Inch Entryway
vvth E~xerlor Baffle (Cdntmiued)

Model 30, Shot 324

TIME X y U THETA CEtJSITY 0
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT L6/SOFT

1397.00 2.1849 1.1233 6.1 -161.6 .042787 .05
2.2227 .8728 30.6 - 55.3 ,0u2811 1.34
2.2485 .5924 15.9 14.0 .003269 .42
2.2763 .2942 24.4 18.4 .003284 .98
2.2942 .0000 29.0 .0 .003284 1.3d
2.6362 1.0676 36.8 - 87.0 ,0U2894 1.96
2.6461 .8648 26.0 - 48.0 .002744 .9*1
2.6362 .5924 31.5 - 42.5 .002915 1.44
2.6541 .2942 9.9 - 11.3 .002962 .14
2.6600 .0000 7.7 .0 .002962 .09
3.0338 1.0099 31.0 - 86.4 *0U3108 1.49
3.0338 .8370 38.7 - 92.9 .002991 2.24
3.0616 .6064 58.0 - 90.0 READINGS INVALID
3.1074 .3300 45.1 - 31.0 READINGS INVALID
3.1014 .0000 30.9 .0 READINGS INVALID
3.4274 .9960 71.5 - 91.5 .003108 7.95
3.4533 .8410 42.4 - 59.9 .002991 2.69
3.4712 .6481 62.2 - 64.2 READINGS INVALID
NO READING
NO READING1438N70 2.156 N 1.1257 8.9 153.4 .002905 .11

2.2108 .8723 22.2 79.7 .002982 .74
2.2302 .6112 10.1 78.7 .003050 .16
2.2534 .2863 24.2 - 9.5 .003285 .96
2.2669 .0000 7.9 .0 .0u3284 .10
2.5996 1.0387 9.9 -143.1 .002513 .12
2.6267 .8414 29.5 - 70.3 *0U2580 1.12
2.6383 5764 42.1 - 19.3 .0u2982 2.64
2.6422 .2863 16.4 - 14.0 *Ou3166 .42
2.6422 .0000 Ad .0 .0U3166 .00
3.0503 .9923 69.9 - 14.8 .003278 8.00
3.0658 .8046 67.9 - 20.6 .002864 6.60
3.0754 .5725 42.1 - 19.3 .003311 2.93
3.0870 .2998 READINGS INVALID
3.0890 .0000 READINGS INVALID
3.4294 .9439 77.4 - 48.1 .003278 9.8t
3.4623 .8027 54.2 - 61.6 .002864 4.21
3.5029 .5880 63.4 - 57.8 .003311 6.65
3.5338 .2282 READINGS INVALID
3.5435 .0000 READINGS INVALID
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Table D-XIV. Rear Smoke Grid Calculaticfn - 1/2 Inch Entryway
with Exterior Baffle (Continued)

Model 3D. Shot 324

TIME X Y U ThETA DENSITY Q
RICROSEC INCHES INCHES FT/SEC DEGREES SLUbS/CUFT L/ISOFT

1480.40 2.1769 1.1272 29.1 93.8 .002789 1.18
2.2266 .8946 15.9 76.0 .002754 .35
2.2505 .6024 13.9 - 56.3 .003132 .30
2.3002 .2903 16.5 - 20.6 .003402 .46
2.3022 .0000 23.2 .0 .003402 .91
2.6282 1.0616 9.7 -126.9 .002321 .11
2.6561 .8370 11.3 149.0 .002702 .17
2.6759 .5765 17.8 -167.5 REACINGS INVALID
2.6700 .2903 4.3 63.4 READINGS INVALID
2.6600 .0000 3.9 110.0 READINGS INVALID
3.1014 .9920 7.7 - 89.9 .003361 .10
3.0974 .8131 2.7 -135.0 .003211 .01
3.1014 .5924 19.4 84.3 READINGS INVALID
NO READING
NO READING
3.4791 .9384 32.9 - 40.2 .003361 1.82
3.4791 .7932 7.0 146.3 .003211 .08
3.5050. .5944 30.9 180.0 READINGS INVALID
3.5368 *2286 45.0 115.5 READINGS INVALID
NO READING

1522.10 2.1547 1.1547 48.7 166.2 .003000 3.56
2.2147 .8876 55.2 149.7 .002923 4.45
2.2379 .5996 37.0 143.7 .003279 2.24
2.2689 .2805 46.8 167.7 .003480 3.80
2.2901 .0000 15.9 180.0 .003480 .44
2.5938 1.0309 70.2 171.9 .002605 6.43
2.6170 .8472 78.3 156.0 .002560 7.84
2.6209 .5725 67.6 155.7 .002843 6.49
2.6441 .2901 44.1 125.8 .003092 3.01
2.6383 .0000 READINGS INVALID
3.0503 .9845 83.5 -178.6 .003502 12.20
3.0638 .8027 45.3 '-164.7 .003124 3.21
3.0774 .5919 50.9 159.4 .003567 4.62
3.0812 .2921 READINGS INVALID
3.1199 .0000 READINGS.INVALID
3.4545 .9226 46.1 -172.6 .003502 3.72
3.4565 .8066 11.6 ' -121.0 .003124 .21
3.4720 .5880 21.9 - 90.0 .003567 .85
3.5145 .2689 13.9 .0 .003383 .33
3.5164 .0000 READINGS INVALID
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Table D-XIV. Rea- Smoke Grid Calculations - 1/2 Inch Entryway
with Exterior Baffle (Continued)

Modei 30. Shot 3U4

TIME X Y U THETA CEhSTY 0
MICROSEC INCHES INCHES FT/SEC DEGREES SLUbS/CUFT Ll/SIZFr

1563.80 2.1292 1.1372 124.1 175.5 .003229 24.85
2.1789 .9Z25 113.1 163.1 .002905 18.5d
2.2207 .6243 73.2 167.8 .003149 8.43
2.2545 .3002 59.9 17R.2 READINGS INVALID
2.2863 .0000 46.4 180.0 READIKGS INVALID
2.5586 1.0716 110.3 168.9 .002403 14.62
2.5845 .8688 89.1 167.5 o0U2736 10.86
2.6143 .6064 69.6 180.0 .0U3129 7.57
2.6441 .3260 50.4 -175.6 REACINGS INVALID
NO READING
3.0179 .9901 83.4 -166.6 .002995 10.43
3.0537 .8012 21.6 -116.6 .003036 .71
3.0537 .6103 17.3 -153.4 .003071 .46
3.0457 .3280 31.2 -158.2 READINGS INVALIC
NO READING
3.4334 .9324 63.1 -152.7 .002995 1.96
3.4732 .7833 51.0 -127.3 .003036 3.95
3.5050 .5726 13.0 -116.6 .003071 .26
3.5507 .2286 43.7 -135.0 REACINGS I4VALU
4? READING

1605.50 2.0309 1.1644 84.2 160.7 .003071 10.83
2.1064 .9207 76.1 -172.5 .0u2698 1.82
2.1663 .6151 73.9 -173.8 .0u3154 :o62
2.2089 .2824 65.7 -176.5 .003366 7.Zh
2.2437 .0000 63.6 180.0 .003366 6.80
2.4855 1.0522 73.3 -122.8 .002445 o.57
2.5300 .8665 66.8 -149.6 .002206 4.92
2.5513 .5725 64.2 -158.2 .0u2589 5.33
2.5938 .2863 84.5 -156.4 .003146 11.23
2.6093 .0000 READINGS INVALID
2.9691 .9652 72.9 -154.1 .003482 9.24
3.0542 .7834 72.3 -159.1 .003517 9.19
3.0619 .5841 54.2 -151.6 .003400 5.00
3.0522 .2805 45.3 -118.8 .OU36&45 3.74
3.0793 .0000 READINGS INVALID
3.3985 .8936 51.8 -147.S .003482 4.67
3.4255 .7660 50.6 -168.7 .003517 4.51
3.4662 .5764 60.1 -172.4 .003400 6.15
3.4836 .2379 53.5 -164.9 .003645 5.21
3.4816 .0000 READINGS INVALID
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Table D-XIV. Rear Smoke Grid Calculations - 1/2 Inch Entryway

with Exterior Baffle (Continued)

Model 30, Shot 324

TIME x Y U THETA DENSITY 0
MICROSEC It?4ES INCHES FTiSEC DEGREES SLUGS/CUFT LOISOFT

1647.20 2.0497 1.1650 81.5 -174.6 .002986 9.93
2.1034 .9125 107.0 -163.2 .002872 16.44
2,1471 .6163 122.8 -167.3 .003127 23.59
2.1889 .2962 129.7 -176.6 READINGS INVALID
2.2227 .OOCO 154.6 180.0 READINGS INVALID
2.5189 1.0099 88.3 -156ý8 .002705 10.55
2.5268 .8350 98.6 -145.4 .002797 13.61
2.5547 .5825 91.0 -167.7 .002779 11.50
2.5666 .2922 108.3 -178.0 READINGS INVALID
NO READING
2.9523 .9583 94.2 -151.9 .003056 13.57
2.9861 .7753 140.8 -171.3 .003023 29.95
3.0060 .5845 116.3 -164.6 .003121 21.10
3.0239 .2883 96.8 -176.6 READINGS INVALID
3.0457 .0000 110.2 180.0 READINGS INVALID
3.3897 .9046 79.6 -150.9 .003056 9.68
3.4235 .7734 86.8 -163.2 C0U3023 11.39
3.4453 .5646 61.8 -159.9 .003171 5.95
3.4990 .2147 89.2 -119.9 READINGS INVALID
NO READING READINGS INVALID

1688.90 1.9497 1.1567 103.3 180.0 .002710 14.46
2.0039 .8097 101.5 -176.6 .002711 13.96
2.0464 s5880 85.4 -178.7 .003118 11.38
2.0793 .2747 91.7 -162.3 .003151 13.26
2.0890 .0000 107.3 180.0 .003151 18.13
2.4043 1.0174 134.0. 168.0 .J02536 22.78
2.4487 .8104 107.7 174.7 .0U2536 14.72
2.4623 .5532 95.5 176.4 .00281? 12.85
2.4855 ;2824 83.5 -177.3 .003167 11.05
2.5010 .0000 READINGS INVALID
2.8859 .9207 84.3 -165.0 .003544 12.60
2.9149 .7621 68.5 -163.1 .003038. 7.13
2.9497 .5532 67.6 -155.7 .002894 6.61
2.9555 .2747 67.5 166.4 READINGS INVALID
2.9691 .0000 -ADINGS INVALID -

3.3288 .8549 .1.7 -130.2 .003544 8.11
3.3424 .7408 67.5 -137.4 .003038 6.92
3.4081 .5551 33.8 176.6 .002894 1.66
3.4391 .1605 39.6 -162.5 READINGS INVALID
NO READING READINGS INVALID
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Table D-XWV. Bear Smokt Grid Calculaions - 142 Inch Entrywafi

'with Exterior B•ffle"(Continued)

"hModel 30, Shot 124

TINE X y U THETS CFNSITY 0
HICROSEC INCHES INdKES FT/SEC DEGREES SLUiS/CUFT LI/bCFr

1730.60 1.9463 i.1650 . 91, ts1.9 .0u2955 12.2c
. 2.0020 .9066. 83,-8 %S4.0 .002434 LO.31

2.0616 .6143 64.9 143.5 .002966 b.25
2.1014 :2684 23.ý 80.5 .003285 .91
2.1153 -.0000 ROADINGS INVALID
2.3877 1,0378 96.7 173.9 .002418 11.29

2.4.195 .8449 92.1 170.1 ,002542 . n.17
2.4592 .5085 . 67.2 . t61.6 .002794 6.31
2.4831 .2883 . 58.5 J72.4 REACrKGS INVALID
'2.5169 *OdOD 40.6 . 177T. AEACI&GS INVALI|
.2.18708 :9364 63.1 -152. 7 .003005 5.90

-•.9205 .7555 '74.9 -156.2 .003199 6.49
2.9443 556?' .60,2 -174.5 .0)0O79 5.58
2.9983 .3042 iS•A "166.0 RAUGGS. INVALID
NO READING 1

'3.3459 .8529 5-0.4 -,147.5 .0C3005 3.82
3.3738 67216'. 58.8 -117.4 .003199 5.53

* 3.4115 .5666 .62,2 -4126.2 .0U3079 5.96
3.4612 .2024 27.3 - 81.q READINGS INVALIO
NO READING READINGS INVALID

1772.30 * 1.8646 1.16b96 103. 16143 .0u2986 1o..05
1.9284 .9965 ' 79.7 175.7 .0029C3 9.27
. 69942 .6267. 98.7 175.2 .003302 L,.12
2.0832 .2979 105.* 160.2 READINGS INVALID
'40 READING READtnGS INVRLID

2.3075 1.0193 109.7 -17-.8 .0025C9 15.10
2.3578 .8259 84.9, -159.4 .OUZ665 9.60
2.3985 .5745 '.79.1 -154.7 .0028L 8.39
2.4275 .2901 -. q.1 -156.0 .002821 2.16

2.4603 .0019 READIGS INVALID
* 2.8298 .8917 9Q.8 -169.9 .0u3064 12.71

.2.8472 .7350 83.8 -166.3 .003071' tO.79
2.8897 .5474 50.9 -141.3 .0030j1 3.88
_.9400 .2785 READINGS INVALID
2.9845 .QOOO READINGS INV&LID
3.2863 .8279 81.1 -107.1 .0008

4  
10.13

3.3153 .6866 58.5 - q9.8 .0U3071 5.25
3.3714 .5048 47.2 -112.2 .C03001 3.35
•3*.4429 .1335 36.0 -173.7 .0u399& 2.5q

"3.4565 .0000 READINGS INVALID
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STable D-XIV. Rear Swoke Grid Calculations - 1/2 Inch Entryway
with Exterior Baffle (Continued)

Model 30, Shot 324

TINE X Y U THETA DENSITY 0
NICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

1814.00 1.8469 1.1948 38.7 -177.1 .0U2856 2.14
1.9225 .9125 32.2 -147.3 .002879 1.49
1.9662 .6223 47.9 -136.6 .002921 3.34
2.0020 .3042 108.2 180.0 READINGS INVALID
NO READING READINGS INVALID
2.2783 1.0278 54.4 -163.5 .002264 3.$5
2.3400 .8151 77.9 -150.3 .002405 7.30
2.3877 .5547 69.8 -165.6 READINGS INVALID
2.4473 .2724 48.5 175.4 REACINGS I1VALID
NO READING READINGS INVALID
2.7813 .9205 75.8 -160.6 .002872 8.25
2.8390 .7356 58.8 -152.6 .002964 5.12
2.9046 .5249 53.6 -154.4 READINGS INVALID
NO READING
NO READING READINGS INVALID
3.3221 .7753 68.4 -132.7 .002872 6.72
3.3638 .6700 47.7 -148.2 .002964 3.38
3.3936 .5229 62.2 -143.8 READINGS INVALID
3.4254 .1988 50.4 122.S READINGS INVALID
NO READING READINGS INVALID

1855.70 1.8259 1.1876 22.5 -135.0 .002952 .751.9014 .9091 32.3 169.4 .003225 1.69
1.9594 .5938 29.5 -137.7 .0034-4 1.51
1.9749 .2979 18.8 - 7146 REAOIN.,S INVALID
NO READING READINGS INVA ID
2.2553 1.0039 23,3 -110.0 .002348 .63
2.2901 .7872 33.1 -122.7 .002731 1.49
2.3308 .5571 31.8 180.0 .002725 1.38
2.3791 .2940 43.4 164.1 READINGS INVALID
4O READING READINGS INVALID
2.7582 .8665 66.8 -133.8 .003278 7.77
2.?950 .7079 77.9 -160.6 .002980 9.04
2.8414 5242 63.6 178.2 .003322 6.72
2.8936 .2495 READINGS INVALID*
NO READING READINGS INVALID
3.2398 .7776 60.1 -172.4 .003278 5.92
3.2747 .6634 48.1 -141.7 o0U2980 3.1.5
3.3211 .4681 READINGS INVALID
3.4159 .1760 READINGS INVALID
NO READING READINGS INVALID
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Table D.XIV. Rear Smoke Grid Calculations - 1/2 Inch Fntryway
with Exterior Baflae (Continued)

Model 30, Shot 3U4

TINE x Y U ThETA CENSITY 0
MICROSEC INCHES INCHES FT/SEC DEGREES SLUGS/CUFT LB/SOFT

1897.40 1.8310 1.1789 2.7 -135.0 .0u2861 .01
1.890? .9185 26.3 -162.9 .0u2880 .99
1.9443 .6024 41.0 135.0 .003182 2.67
2.0080 *2863 10.4 111.8 READINGS INVALID
NO READING READINGS INVALID
2.2704 1.0060 41.0 171.9 .002608 2.19
2.3221 .7813 17.5 173.7 .002997 .46
2.3559 .5547 26.3 -126.0 READINGS INVALID
2.4056 .2843 19.9 -119.1 READINGS INVALID
NO READING READINGS INVALID
2.7336 .8708 40.8 -148.6 .0u2783 2.31
2.7654 .7 0 97 31.2 -119.7 READINGS INVALID
2.8410 .5268 31.5 -137.5 READINGS INVALID
NO READING
NO READING READINGS INVALID
3.2624 T7674 93.3 - 50.0 .002783 12.11
3.3260 .6402 72.4 - 46.1 READINGS INVALID
NO READING
NO READING
NO READING READINGS INVALID

1939.10 1.8240 1.1857 54.7 109.1 .002999 4.48
1.8762 .9014 4.0 89.9 .0U3246 .03
1.9304 .6220 8.9 63.4 .0u3401 .13
1.9710 .3015 15.1 156.8 READINGS INVALID
1.9981 .0000 READINGS INVALID
2.2147 1.0097 40.8 137.0 .Ou2367 1.97
2.272? .7892 28.2 129,1 .002645 L.05
2.3153 .5358 35.8 160.6 .002822 1.81
2.3694 .2766 READINGS INVALID
NO READING READINGS INVALID
2.7234 .8453 17.8 -116.6 .003025 .48
2.7795 .6809 28.2 - 50.7 .002908 1.16
2.8182 .5029 41.9 -148.6 .003337 2.93
2.8723 .2321 READINGS INVALID
NO READING READINGS INVALID
3.2998 .7060 READINGS INVALID
3.3250 .6112 READINGS INVALID
3.3520 .4449 READINGS INVALID
3.3694 .1719 READINGS INVALID
40 READING READINGS INVALID
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Table D-XIV. hear Smoke Grd Calculations - 1/Z Inch Entryway
with Exterior Baffle (Continued)

Model 30, Shot 324

TINE X y U THETA DENSITY aHICROSEC INCHES INCHES FTISEC DEGREES SLUGSICUFT LBISOFT

1980.80 1.8131 1.2306 111.7 120.1 .002712 16.93
1.8907 .9225 68.4 132.7 .003029 7.081.9483 .6103 69.7 160.6 RFADINGS INVALID
1.9940 .2922 19.7 101.3 READINGS INVALID
1.9821 .0000 READINGS INVALID
2.2406 1.0338 34.6 116.6 .002496 1.49
2.3042 .8091 26.8 "120.3 .002789 1.012.3221 .5666 51.0 114.6 READINGS INVALID
NO READING*
NO READING READINGS INVALID
2.7256 .8549 38.1 149.5 REACINGS INVALID
2.7833 .6879 30.6 145.3 READINGS INVALID
2.8052 .5050 23.9 -166.0 READINGS INVALID
NO READING
NO READING READINGS INVALID
NO READING
NO READING
NO READING
NO READING
NO READING READINGS INVALID2022.50 1.7679 1.2824 126.8 125.4 .002523 20.27
1.8298 .9516 77.6 14O.P .002885 8.661.8646 .6460 70.2 'I51.3 .003092 ?.63
1.9671 .3269 77.6 166.7 READINGS INVALID
NO READING READINGS INVALID
2.1992 1.0406 81.2 158.5 .002410 7.94
2.2592 *8124 '80.9 152.2 .002705 8.842.2940 .5822 67.6 155.7 .002595 5.92
2.3443 .28 READINGS INVALID
2.3424 , O0 READINGS INVALID
2.6905 .8646 47.8 163.1 .002934 3.352.7544 .6983 42.7 152.2 *002842 2.582.7950 .4971 19.7 135.0 .003305 .64
2.8801 .2282 READINGS INVALID
NO READING READINGS INVALID
3.2263 .7157 READINGS INVALID
3.2998 .5880 READINGS INVALID
3.3269 .4333 READINGS INVALID
3.3772 .1470 READINGS INVALID
NO READING READINGS INVALID
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Table D- X IV. Rear Smoke Grid Calculations - I/Z Inch Entryway

with Exterior Baffle (Continued)

Mlodel 30, Shot 3U4

TIME X y U THFTA DENSITY
HICROSEC INCHES INCHES FT/SEC DEGREES SLUbS/CUFT LS/SOFT

2064.20 1.T396 1.3340 99.0 128.7 *0u2639 12.93
1.8310 .9722 91.6 134.1 .002955 12.39
1.8867 .6441 30.6 145.3 .002929 1.37
1.9185 .3101 91.6 -i72.7 READINGS INVALID
NO REAnING READINGS INVALID
2.1650 1.0636 105.6 145.4 .0U2477 13.82
2.2326 .8469 93.S 150.3 .002521 11.02
2.2604 .5944 74.4 t55.4 .0U2522 6.98
2.3380 .2744 69.8 165.6 READINGS INVALID
NO READING
2.6799 .8688 91.9 165.4 READINGS INVALID
2.7455 .70'8 91.8 171.5 READ1NGS INVALID
2.7913 .5101 58.S 172.4 READINGS INVALID
2.8270 .2525 100.7 -176.T READINGS INVALID
NO READING READINGS INVALID
NO READING
NO READING
NO READING
NO READING
NO READING READINGS INVALID
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APPENDIX D

U. PLOTS OF AIR FLOW VECTORS
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S41-315 MODEL 32-A T:347ISEC

SHOT-315 T 514p. SEC

I .-

I"= 200 FT/SEC

Figure D-I. Smoke Paths and Flow Vectors from Model 32-A
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SHOT-315 T63,• SKC

11t
\4

A

SHOT-15 1":847#aSEC

I '- 
* 1 J

I=200 FT/SEC

*' Wluror D-1. Smok Paths and Flow Vectors from Model 32-A (Continued)

4,17



SHOT- 317 MODEL 32-A (D T,1918i. SEC
START: T-27.6 SEC T- TI918SEO

@ T-1835it SEC
(j) Ta 1?941L SEC

ci,,
SHOT-W1 T - 38 IL SEC

I1* 200 F17 SEC

FIgur D-1. Stroke Paths and Flow Vectors from Model 3Z-A (Continued)
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SHOT- 317 T 345* SEC

, |,

I~ -,

SI•OT-3i7 T=511 F, $rC

I"- 200 FT/SEC

Figure D-I. Smoke Paths and Flow Voctors from Model 3Z-A. (Contlnued)
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SHOT-317 T=635p SEC

SHOT-317 T 842p SEC

• 4

I"= 200 Fr/SEC

Figure D-I. Smoke Diths and Flow Vectors from Model 3Z-A (Continued)

420



SHOT-321 MODEL 32-9 (D T- 803iO SEC
START: T-2.6F SEC 1) T- 803P SEC

Tz 003p SEC
T- 803P SEC

SHOT-3Z| T= 142 tSEC

1'- 200 FT/ SEC

Figtire D-2. Smoke Paths and Flow Vectors from Model 3U-B
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SHOT- 3C T-349* SEC

SHOT-321 .T s514 p SEC

44

1"- 200 FT/ING

Figure D-2. Smoke Paths and Flow Vectors from Model 32-B (Continued)
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SHOT-321 T=638.SEC

I1" 200 FT/SEC

Figure D-2. Smoke Paths and Flow Vectors from Model 32-B (Conttnued)
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SHOiT-31U MOOIEL 32-I C T: 1916SIj3C
START:-Tz 22.6, ISEC To 19118p SEC

T 1918& S

II

SHOT-318 T2 142 p SEC

4A W

A b- I' '1

4I 1 4

I 200 " OT/SEC

Figure D-2. Smoke Paths and Flow Vectors frorm Model 3Z-B (Continued)
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SNOT- 31e T=349i. SEC

%

SHOT-318 T 514p SEC

r, 4-

VA A

"1 200 FT/SEC

SFigure D-2. Smoke Paths and Flow Vectors from Model 3Z-B (Continued)

4Z5



p

SHOT-318 T 638. SEC

SHOT- 31W T 845;L SEC

A

I1" 200 Fr/SEC

Figure D-Z. Smoke Paths and Flow Vectors from Model 32-B (Continued)
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ShTr-510 MODEL 33-A 0i T- 670 A SEC
START: T IS,,-SEC T 6701 SEC

1T- 670 IL SEC
T= 545p SEC

SHOT-310 T * 169L SEC

'- 1i.2b0 FSEC

Figure D-3. Smoke Paths and Flow Vectors from Model 33-A
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I SHOT- 310 T 378) -SE.

SHOT-310 T= 545p& SEC

t'= 200 Fr/SEC

Figure D-3. Smoke Paths and Flow Vectors from Model 33-A (Continued)
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SHOT-310 T 879p SEC

I"- 200 FT/SEC

Figuie D-3. Smoke Paths am Flow Vectors from Model 33-A (Continued)
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SHOT- 311 MODEL 53-A T T-836 1z SEC;
START T- 161.SEC () T=836, SEG

(D T 836 A SEG
a) T:836p, SEC

SHOT- 311 T- 168p SEC

4,

A ,4 ,

I1' 200 FT/SEC

Figure D-3. Smoke Paths and Flow Vectors from Model 3a-A (Continued)
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|SHOT 311 T 3771 SEC

I

SHOT 311 T 544p SEG

4,-

i* 200 FT/SEO

Figure D-3. Smcoke Paths and Flow Vectors from Model 33-A (Continued)
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SHOT-311 T: 669,A SEC

p.4

I": 200 FT/SEC

;'igure D-3. Smoke Paths an4 Flow Vectors from Model 33-A (Contuxued)
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SHOT-313 MODEL 33- () T= S68SEC
START: T: 1.6p& SEC T: 5np SEC

SHOT- 313 T- 169j& SEC

1" 200 FT/SEC

Figure D-4. Smoke Paths and Flow Vectors from Model 33-B
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SHOTT-313 MODEL 33-B Ta 3791&SEC

SHOT- 313 T 546p SEC

I1" 200 FT/SEC

Figure D-4. Szboke Paths and Flow Vectors from Model 33-B (Continued)
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iSHOT-313 T=6721sSECt

SHOT- 313 T=8821 SEC

1"200 FT/SEC

Figure D-4. Smoke Paths and Flow Vectors from Model 33-B (Continued)
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SHOT-314 MODEL 33-B T 1897p SIEM
START: T--tt.2p&SEG To 1897p SEC

QD To 'thOp SEC
Q) T 173OpA SEC

SNIOT- 314.. To 146p W

S• A T
A

Ito 200 FT/SEG

Figure D-4. Smoke Paths and Flow Vectors from Model 33-B (Continued) -'
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7

7SHOT? 314 
T a 354pa SO

SHO0T- 314 TSI'~

437

.A.'

SHOT• 314.200 PT4/SEC

FiueD4 zik ahsadFo etr ~m oe 3B(oiiud
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SHOT-314 T 646M ASEC

V .t WJ

SHOT- 314 TaS55P' SEC

I a 200 FT/SEG

Figure D-4. Smoke P&ths and Flow Vectoris from Model 33-B (Continued) --
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SoHT-aS MOOEL 31 (, ) T-S64Sp SEC
START: T- 7.1pSEC 4) T- 250p SEC

Ts 552 IA SEC•)Ts 594m sac

ITSE

SHO- 306 T T175 jA SECG

L "sI 200 FT/SEC

Figure D-S. Smoke Paths aud Flow Vectors from Model 31
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SHOT-308 MODEL 31 () T-1436)& SEC
START! T-IT.6/&SEC (1) T-1643/ SEC

Q T=1394/a SEC
(JT, 1062, SEC

SHOT-308 T- 148iSEC

S 4. k. A T

I% 200 'T/SEC

Figure D-5. Smoke Pat"s and Flow Vectors from Model 3U (Continued)
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SHOT-308

SHOT-308 T- 522j&SEG

T

I1" 200 FT/SEC

Pigure D-5. Smoke Paths and Flow Vectors from Model 31 (Contxnued)
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SHOT- 308 T-647jxSEC

H1 /

SHOT-308 T 854. SEC

I1* 200 FT/SEC

Figure D-5. Smoke Paths and Flow Vectors from Model 31 (Continued}
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cSD TF 1607p SEC
STI&TiT MO761' Tz 9644p SEC

)Tz 98I4jSEC

@T-1984p SEC

Qy.

SH4OT-326 T i44 & SEC

2OO FT/SEC

Figure D-5. Smoke Paths and Flow Vectors from Model 31 (Continued)
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SHOT- 3Z6 T a353 g SEC

SNOT-326 T. 520 1SEC

44

I"=200 FT/SEC

F•.gure D-5. Smoke Paths and Flow Vectors from Model 31 (Continued)
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SSHOT-326 T 64S6 SEC

SHOT- 36 T L55 j SEC

1"s 200 FT/SEC

Figure D-5. Smoke Paths and Flow Vectors from Model 31 (Coctinued)
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SHOT- 328 T16EL 31 ioILSEC
START: T-WI5LSEC T2ZOQ~p SEC

T--20001L SIC
@Tz2OOOp SEC

SHT328 Tz16SE -SE

1"- 200 FT/SEC

Figwre fl-5. Smoke Paths and Flow Vectors from Model 31 (Continued)

446



p

SHOT-328 T: 370p SEC

SHOT-325 T=537,.SEC

I" 200 FT/SEC

Figure D-5. Smoke Paths and Flow Vectors from Model 31 (Continued)
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SHOT-328 T 662p SEC

SHOT- 328 T *871/ A$EC

4-

I"- 200 FT4SEC

Figure D-5. Smoke Pallis &ad Flaw Vectors from Modal 31 (Coutil-ued.1
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SHOT-T- T3",% SW

SHOT- 306 Tf 351 SEC

!4

1"-200 FT/SEG

Figure D-5. Smoke Paths and Flow Vectors from Model 31 (Continued)
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SHOT- 306 T-678j SEG

SHOT-306 T 8S88pI SEr.

1"- 200O FT/SE.G

Figure D-5. Smoke Paths and Flow Vectors from Model 31 (Continued)
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SHOT-323 MODEL 30 T T:16991 lSEC
START: T -63, SEC )T:I98p SEC

( T=II81/% SEC
T• 615 p SEC

SHOT-323 T a 159P SEC

A • .7

1" 200 FT/SEC

Figure D-6. Smoke Paths and Flow Vectors from Model 30
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SHOT-323 T- 366 i SEC

jL
SHOT-323 T 532)a SEC

I-=•,- "'Md3 nn/SEC

FigureD-6. Smoke Paths and Flow Vectors from Model 30 (Continued)
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0

t SHOT- 323 T 65s SEC

L
SHOT-323 T 863 , SEC

J

I"= 200 FT/SEC

Figure D-6. Smoke Paths and Flow V. -tors from Mo.el 30 (Continued)
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SHOT-324 MODEL 30 (j) T =2064p SEC
START:T --20 BILSEC (1)Tz20641L SEC

T T206411 SEC
T'- T1292. $SEC

SHOT- 324 T 146 p SEC

A

I v

I" 200 FT/SEC

Figure D-6. Smoke Paths and Flow Vectors from Model 30 (Continued)
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SHOT- 324 T=354jASEC

it
IL

SHOT- 324 T=52I1L SEC

I"= 200 Fr/SEC9

Figure D-6. Smoke Paths and Flow Vectors from Model 30 (Continued)
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SHOT-324 T 6461L SEC

SHOT-324 T:855pJSEC

4 £ A •

1"-200 PT/SEC

Figure D-6. Smok•e Paths and Flow V'ectors from Uodel 30 (Cortizined)

456



P

UNCLASSIFIED

, a , DOCU1MNT CONTROL DATA. fR & D
*fl~fl 54l.G~dG~I- .dA - .. ,. .. e..f , o

U.S. Army Aberdeen Research & Development Ctr. UNCLASSIFIED
Ballistic Research Laboratories sa senor

Aberdeen Provine Ground. Maryland ZI005

AIR SHOCK AND FLOW IN MODEL ROOMS

George A. Coulter

lune 1969 461 13

DAHC-20-67-W-0153
s. ... €,. Memorandum Report No. 1987

None

This document has been approved.for public release and sale; Its distribution is
unlimited.

Office of Civil Defense
Washington, D.C.

$ .,

%The results of model rooms with entrance baffles and chamber filling are
given for two and three-dimensional models expose-d to shock waves 5-Z0 psi
overpressure produced in the 5 x 15 inch, 24 inch tnd 5.5 ft. shock tubes.
Additional results are given for a field experiment in which a test structure
8 x 8 x 12 feet size was exposed to a 5 psi overpressure blast wave from the
explosion of 500 tons of TNT. The results are presented as pressure-tmne
filling records and high speed photographs to illustrate the shock filling pro-
ceas and the effects from the entrance baffles. A smoke grid technique was
used to illustrate the shock filling process.
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